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JOB PERFORMANCE REPORT

State of: | daho Nare: Regi onal Fisheries Managenent
| nvestigations

Proj ect No: F-71-R-15 Title: Region 1 Muntain Lakes
I nvestigations

Job No.: 1-a

Peri od Covered: July 1, 1990 to June 30, 1991

ABSTRACT

During 1990, nanagement personnel coordinated wth hatchery personnel,
conservation officers, sportsnen, and the U S Forest Service to nanage nountain
lakes in Region 1. Wstslope cutthroat trout ncorhynchus clarki lewisi were
stocked in 25 | akes, rainbow trout O nykiss in 3, grayling Thymallus arcticus
in 4, brow trout Salno trutta in 3, golden trout Q aguabonita in 2, and 1 |ake
recei ved brook trout Salvelinus fontinalis and splake S. fontinalis x S
namaycush. Drive-to | akes were stocked with unspecified stock of catchable
rai nbow trout. Muntain | ake stocking is sumarized for the past 11 years.

Aut hor :

Ned J. Horner
Regi onal Fi sheri es Manager
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OBJECTI VES

1. To devel op inproved nmanagenent plans for fish popul ations of nountain
| akes in Region 1.

2. To eval uate Iimol ogi cal conditions in selected mountain | akes, their fish
popul ations, angler satisfaction and preferences. Use new and exi sting
i nformati on on angler use, water quality, species history, spawning
potential, stocking success, and |ake norphol ogy to devel op the potenti al
of these waters for providing diverse angling experiences.

VETHODS

Information on nountain lakes in Region 1 was reviewed with hatchery
personnel and individuals from other agencies and groups to coordi nate rel eases
of fish in 1990. The stocking program was based on previous history, reports of
fishing quality, and availability of fish for release in 1990.

RESULTS

The nountain |ake stocking program for 1990 was conpleted with mninal
changes. All |akes received fish that were schedul ed for stocking in 1990.

Véstslope cutthroat trout Oncorhynchus clarki lewisi were stocked in 25
| akes. Fingerlings were substituted for fry in Roman Nose #3, and Antel ope Lake
recei ved sone surplus cutthroat broodstock.

Lakes intended for rainbow trout Q nykiss stocking all received fish in
1990, but the stock of rainbow trout varied. Donestic Kanmtoops, M. Lassen, and
Bl ackf oot Reservoir stock of rainbow trout were used.

Al lakes intended for specialty fish stocking received fish during
1990. Four |akes were stocked with grayling Thymallus arcticus and two with
golden trout Q aguabonita. Three | akes were stocked with brow trout Salno trutta
exceeding 150 mm in an attenpt to control stunted brook trout Salvelinus
fontinalis popul ations. Bl oom Lake was stocked wth brook trout and splake S
fontinalis x S namaycush (a brook trout/lake trout hybrid) in 1990. Stocking
histories for all nountain lakes in Region 1 are summarized in Table 1 for the
peri od 1980-1990.

Not enough creel census data was available for 1990 to eval uate program
goal s.

The stocking schedule for Region 1 nountain |akes attenpts to bal ance the
nurmber of each species of fish and the nunber of |akes to be stocked each year
(Tables 2 and 3). Deviations fromthe schedul e have nost often been caused by
lack of fish, lack of proper sized fish (too large at stocking time), or
conflicts with other hatchery prograns. Lakes in the Little North Fork
O earwat er drai nage were stocked by plane fromthe MCall Hatchery in 1990.

RLDJ1991 2



Table 1.

Nurmber and species of fish (fry except where noted) stocked into nountain Lakes in Region 1 from 1980-1990

Sur f ace Year Nurber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Coment s
Koot enai Hi dden 50 1981 15, 922 318 West sl ope cutthroat

(1-103) 1982 15, 656 313 Kam oops rai nbow
1983 12,107 242 Henrys Lake cutthroat
1984 12, 768 255 Kam oops rai nbow
1985 12,512 250 West sl ope cutthroat
1986 6, 000 120 West sl ope cutthroat
1987 12, 500 250 West sl ope cutt hroat
1988 12, 096 242 Kam oops rai nbow
1989 3,082 62 Kam oops rai nbow
1989 12, 495 250 West sl ope cutthroat
1990 12,928 258 Kam oops rai nbow

Lake Mountain 7 1983 1,723 246 Henrys Lake cutthroat

(Cuttoff) 1985 1,748 250 West sl ope cutthroat

(1-109) 1987 1,750 250 Weést sl ope cutt hroat
1989 1, 750 250 West sl ope cutt hroat

West Fork 12 1981 6, 704 559 West sl ope cutthroat

(1-109) 1982 3, 648 304 Kam oops rai nbow
1983 3,016 251 Henrys Lake cutt hroat
1984 3,010 251 Kam oops rai nbow
1985 2,990 250 West sl ope cutthroat
1986 4,495 375 West sl ope cutthroat
1987 3, 000 250 West sl ope cutt hroat
1988 3, 007 250 West sl ope cutt hroat
1989 3,087 257 Kam oops rai nbow
1990 3, 000 250 West sl ope cutthroat

Long Mountain 3 1987 1, 000 333 Grayling

(1-112) 1990 1,500 500 Grayling

Par ker 3 1986 1, 225 408 CGol den trout

(1-113) 1988 1,002 334 Grayling
1990 1,410 470 Gol den trout

Smith 6 1987 2,000 333 Grayling

(Long Canyon) 1988 3, 000 500 Grayling

(1-115) 1989 3, 000 500 Grayling

TABLES-H



Tabl e 1. Cont i nued.

Sur f ace Year Nunber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Conment s
Koot enai Bi g Fi sher 10 1981 3,352 335 West sl ope cutt hroat
(1-117) 1983 2,486 248 Henrys Lake cutt hroat
1983 2,530 253 West sl ope cutt hroat
1985 2,500 250 West sl ope cutt hroat
1987 2,500 250 West sl ope cutt hroat
Mrtle 20 1983 5,189 259 West sl ope cutt hroat
(1-122) 1985 5,100 255 West sl ope cutt hroat
1987 5, 000 250 West sl ope cutt hroat
1989 5, 000 250 West sl ope cutt hroat
Tr out 7 1981 2,514 339 West sl ope cutt hroat
(1-124) 1982 3,296 471 Kam oops rai nbow
1983 1, 720 247 Henrys Lake cutt hroat
1984 1, 733 248 Kam oops rai nbow
1985 1,748 250 West sl ope cutt hroat
1986 1,721 246 West sl ope cutt hroat
1987 1,751 250 West sl ope cutt hroat
1988 1, 743 250 West sl ope cutt hroat
1990 1, 750 250 West sl ope cutt hroat
Pyram d 11 1981 4,190 381 West sl ope cutt hroat
(1-125) 1982 3,296 300 Kam oops rai nbow
1983 2,702 246 Henrys Lake cutt hroat
1984 2,736 249 West sl ope cutt hroat
1985 2,760 251 West sl ope cutt hroat
1986 2,741 249 West sl ope cutt hroat
1987 2,750 250 West sl ope cutt hroat
1988 2,752 250 West sl ope cutt hroat
1989 2,750 250 Kam oops rai nbow
1990 2,765 251 West sl ope cutt hroat
Bal | Creek 6 1980 2,136 356 West sl ope cutt hroat
(1-126) 1983 1, 513 255 Henrys Lake cutthroat
1984 1, 000 167 West sl ope cutt hroat
1986 1, 498 250 West sl ope cutt hroat
1988 1, 500 250 West sl ope cutt hroat
1990 1, 500 250 West sl ope cutt hroat

TABLES-H



Tabl e 1. Cont i nued.

Sur f ace Year Nunber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Comment s
Koot enai Little Ball Creek 4 1980 1, 424 356 West sl ope cutt hroat

(1-127) 1984 1, 500 375 West sl ope cutt hroat

1986 956 239 West sl ope cutt hroat

1988 1, 000 250 West sl ope cutt hroat

1990 1, 000 250 West sl ope cutt hroat
Snow 12 1982 3,008 301 West sl ope cutt hroat
(1-134) 1983 2,872 287 Henrys Lake cutthroat

1987 2,500 250 West sl ope cutt hroat

1989 2,400 250 West sl ope cutt hroat
Roman Nose #3 7 1983 2,320 193 Donesti c Kanl oops (size 2)
(1-137) 1985 3,00 250 West sl ope cutt hroat

1986 3, 000 250 West sl ope cutt hroat

1987 3, 000 250 West sl ope cutt hroat

1988 3, 000 250 West sl ope cutt hroat

1989 3, 000 250 Kanl oops rai nbow

1990 1, 000 83 West sl ope cutthroat (size 2)
Sol onon 9 1982 3,040 338 Kam oops rai nbow
(1-146) 1983 2,162 240 Henrys Lake cutthroat

1984 2,268 252 Kanl oops rai nbow

1985 2,250 250 West sl ope cutt hroat

1986 2,500 278 West sl ope cutt hroat

1987 2,250 250 West sl ope cutt hroat

1988 2,250 250 West sl ope cutt hroat

1989 712 79 West sl ope cutthroat (broodstock)

1990 2,250 250 Kam oops rai nbow
Spruce 5 1980 2,509 502 West sl ope cutt hroat
(1-147) 1981 2,432 486 Kam oops rai nbow

1982 1, 297 259 Henrys Lake cutt hroat

1983 2,520 504 Kanl oops rai nbow

1984 1, 250 250 West sl ope cutt hroat

1985 1, 250 250 West sl ope cutt hroat

1986 1, 250 250 West sl ope cutt hroat

1987 1, 250 250 West sl ope cutt hroat

1988 1, 250 250 West sl ope cutt hroat

1989 1, 265 253 West sl ope cutt hroat

1990 1, 250 250 West sl ope cutt hroat

TABLES-H



Tabl e 1. Cont i nued.

Sur f ace Year Nunber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Comment s
Koot enai Queen 5 1980 1,770 356 West sl ope cutt hroat
(1-148) 1983 1, 296 375 West sl ope cutt hroat
1986 1, 250 239 West sl ope cutt hroat
1988 1, 250 250 West sl ope cutt hroat
1990 1, 250 250 West sl ope cutt hroat
Debt 5 1985 1, 250 250 West sl ope cutt hroat
(1-150) 1989 1, 250 250 Henrys Lake cutthroat
Copper 5 1980 2,091 418 West sl ope cutt hroat
(1-154) 1983 1, 297 259 Henrys Lake cutt hroat
1984 1, 390 278 West sl ope cutt hroat
1986 1, 250 250 West sl ope cutt hroat
1988 1, 247 250 West sl ope cutt hroat
1990 1, 250 250 West sl ope cutt hroat
Cal | ahan (Smth) 10 1984 2,500 250 West sl ope cutt hroat
(1-166) 1987 2,522 252 West sl ope cutt hroat
1988 2,500 250 West sl ope cutt hroat
Estelle 5 1988 1,075 215 Brown trout Test control of stunted
(1-167) 1990 500 100 Brown trout (size 3) brook trout
Pend OGeille Hunt 12 1982 3,648 304 Kam oops rai nbow
(2-101) 1985 3, 000 250 West sl ope cutt hroat
1986 3, 000 250 West sl ope cutt hroat
1987 3,033 253 West sl ope cutt hroat
1988 3, 000 250 West sl ope cutt hroat
1899 5, 000 417 West sl ope cutt hroat
1990 3, 000 250 West sl ope cutt hroat
St andar d 16 1980 5,472 342 West sl ope cutt hroat
(2-103) 1983 4,021 251 Henrys Lake cutthroat
1985 4, 000 250 West sl ope cutt hroat
1987 3,962 248 West sl ope cutt hroat
1989 4,000 250 West sl ope cutt hroat
Two Mouth #1 ? 1981 2,258 -- West sl ope cutt hroat Di sconti nue stocking due
(2-106) to winter kill.
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Tabl e 1. Cont i nued.
Sur f ace Year Nunber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Comment s
Pend Oreille Two Muth #2 5 1981 2,258 452 West sl ope cutt hroat
(2-107) 1983 2,054 411 Henrys Lake cutt hroat
1985 1, 265 253 West sl ope cutt hroat
1987 1, 269 254 West sl ope cutt hroat
1989 1, 265 253 West sl ope cutt hroat
Two Mouth #3 20 1981 6, 774 339 West sl ope cutt hroat
(2-108) 1983 4,973 249 Henrys Lake cutthroat
1984 5, 280 264 West sl ope cutt hroat
1986 5, 000 250 West sl ope cutt hroat
1988 5, 000 250 West sl ope cutt hroat
1990 5, 000 250 West sl ope cutt hroat
Mol lies 2 1981 3,352 1,672 West sl ope cutt hroat
(2-114) 1983 648 324 Henrys Lake cutthroat
1985 506 253 West sl ope cutt hroat
1987 508 254 West sl ope cutt hroat
1989 500 250 West sl ope cutthroat
Cari bou 6.8 1980 2,052 302 West sl ope cutt hroat
(near West Fk Mn) 1984 1, 752 258 Henrys Lake cutt hroat
(2-116) 1986 1,750 257 West sl ope cutt hroat
1987 1, 750 257 West sl ope cutt hroat
1988 1, 750 257 West sl ope cutt hroat
1990 1, 750 257 West sl ope cutt hroat
Faul t 6 1981 2,258 376 West sl ope cutt hroat
(Hunt Peak #1) 1983 2,872 478 Henrys Lake cutthroat
(2-121) 1985 1,500 250 West sl ope cutt hroat
1987 1, 500 250 West sl ope cutt hroat
1989 1, 553 259 West sl ope cutt hroat
MeCor mi ck 3.1 1981 2,258 304 Kanl oops rai nbow
(Hunt Peak #2) 1985 780 250 West sl ope cutt hroat
(2-122) 1987 775 250 West sl ope cutt hroat
1989 805 253 West sl ope cutt hroat
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able 1. Cont i nued.
Sur f ace Year Nunber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Comment s
Pend Oreille Little Harrison 6.5 1981 2,258 347 West sl ope cutt hroat
(2-126) 1983 1, 651 254 Henrys Lake cutt hroat
1987 1, 625 250 West sl ope cutt hroat
1988 1, 625 250 West sl ope cutt hroat
1990 1, 625 250 West sl ope cutt hroat
Beehi ve 7 1981 2,258 323 West sl ope cutt hroat
(2-128) 1983 1,723 246 Henrys Lake cutthroat
1985 1, 740 248 West sl ope cutt hroat
1986 1, 803 258 West sl ope cutt hroat
1987 1, 750 250 West sl ope cutt hroat
1989 2,164 309 West sl ope cutt hroat
Harrison 29 1981 9,218 318 West sl ope cutt hroat
(2-129) 1982 6, 972 240 Kam oops rai nbow
1983 7,243 250 Henrys Lake cutthroat
1984 7,296 250 West sl ope cutt hroat
1985 7,200 248 West sl ope cutt hroat
1996 6, 870 237 West sl ope cutt hroat
1987 7,264 250 West sl ope cutt hroat
1988 7,250 250 West sl ope cutt hroat
1989 7,479 258 West sl ope cutt hroat
1990 7, 250 250 West sl ope cutt hroat
Beaver 5 1980 1,936 387 Brook trout Test control of stunted
(2-130) 1990 500 100 Brook trout (size 3) brook trout
Denni ck 8 1980 2,509 314 West sl ope cutt hroat
(2-101) 1981 5, 800 725 West sl ope cutt hroat
1983 1,939 242 Henrys Lake cutt hroat
1984 2, 060 258 West sl ope cutt hroat
1985 2,010 251 West sl ope cutt hroat
1886 2,500 312 West sl ope cutt hroat
1987 2,000 250 West sl ope cutt hroat
1988 2,000 250 West sl ope cutt hroat
1989 2,064 258 West sl ope cutt hroat
1990 2,000 250 West sl ope cutt hroat
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Tabl e 1. Cont i nued.

Sur f ace Year Nunber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Comment s
Pend Oeille Sand 5 1980 2,509 502 West sl ope cutt hroat
(2-172) 1981 3,480 696 West sl ope cutt hroat
1982 8, 360 1,672 Kokanee
1983 1, 221 244 Henrys Lake cutt hroat
1984 1, 254 251 West sl ope cutt hroat
1985 1, 260 252 West sl ope cutt hroat
1986 1, 250 250 West sl ope cutt hroat
1987 1, 250 250 West sl ope cutt hroat
1988 1, 247 250 West sl ope cutt hroat
1989 1, 250 250 West sl ope cutt hroat
1990 1, 260 250 West sl ope cutt hroat
Bl oom 20 1981 23,402 1,220 Brook trout
(2-128) 1982 10, 620 531 Br ook trout
1984 5,041 252 Br ook trout
1985 4,599 230 Br ook trout
1986 5, 360 268 Brook trout
1987 5, 000 250 Brook trout
1988 5, 000 250 Br ook trout
1989 10, 013 250 Br ook trout
1990 500 500 Brook troutg
1990 25 Spl ake (size 2)
Por cupi ne 13 1980 4,440 342 Cat chabl e rai nbow
(2-182) 1982 1,296 100 Kam oops rai nbow
1983 2,872 220 Donesti c Kanl oops (size 2)
1984 1, 016 78 Cat chabl e rai nbow
1985 1, 000 77 Cat chabl e rai nbow
1996 1,075 83 M. Lassen rai nbow (size 3)
1987 -- -- -- Road washed out.
1988 600 46 M. Lassen rai nbow (size 3)
1989 690 53 M. Lassen rai nbow (size 3)
1990 750 58 Cat chabl e rai nbow
Mbose 16.5 1987 1, 000 61 Brown trout Test control of stunted
(2-185) 1988 4,515 274 Brown trout br ook trout
1990 500 30 Brown trout (size 3)
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Tabl e 1. Cont i nued.
Sur f ace Year Nunber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Comment s
Pend Oreille Antel ope 16 1980 4,970 311 Cat chabl e rai nbow
(2-190) 1981 5, 000 312 West sl ope cutt hroat
1982 5,032 314 West sl ope cutt hroat
1989 200 12 Shepard of the Hills rainbow (size 3)
1989 1, 155 72 M. Lassen rai nbow (size 3)
1990 1, 000 63 Cat chabl e rai nbow
1990 200 12 West sl ope cutthroat broodstock
Cari bou 6.8 1983 2,872 422 Henrys Lake cutthroat
(near Keokee 1984 1, 750 257 West sl ope cutt hroat
M n) 1985 1, 700 250 West sl ope cutt hroat
(2-196) 1986 1,500 220 st sl ope cutt hroat
1987 1, 704 250 West sl ope cutthroat
1988 1,722 253 West sl ope cutt hroat
1989 1, 700 250 West sl ope cutt hroat
1990 1, 700 250 West sl ope cutt hroat
Spokane M rror 5 1981 5, 000 1, 000 West sl ope cutthroat Wnter kill Lake, evaluate
(3-117) Bef ore further stocking.
El sie 10 1980 3,190 319 Cat chabl e rai nbow St ock catchabl e rai nbow
(3-119) 1981 3,875 388 Cat chabl e rai nbow annual |y, other fish were
1981 49 -- Rai nbow ( SP) show pond (SP) fish from
1981 48 -- Cutt hroat (SP) Mul | an Hat chery.
1981 53 -- Brook trout (SP)
1981 14 -- Kokanee ( SP)
1981 1 -- Dol Iy Varden (SP)
1982 1, 440 144 Cat chabl e rai nbow
1983 1,500 150 Cat chabl e rai nbow
1984 2, 865 286 Cat chabl e rai nbow
1985 3, 005 300 Cat chabl e rai nbow
1886 3,024 302 Cat chabl e rai nbow
1987 2,000 200 Hayspur rai nbow (size 3)
1988 4, 050 405 Hayspur rai nbow (size 3)
1989 2,856 284 M. Lassen rainbow (size 3)
1990 3, 000 300 Cat chabl e rai nbow
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Tabl e 1. Cont i nued.
Sur f ace Year Nunber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Comment s
Spokane Lower didden 12 1980 2,030 169 Cat chabl e rai nbow
(3-123) 1981 1, 950 162 Cat chabl e rai nbow
1982 1, 880 157 Cat chabl e rai nbow
1983 1, 000 83 Cat chabl e rai nbow
Cat chabl e rai nbow
1984 4.945 412 Cat chabl e rai nbow
1985 3,018 251 Cat chabl e rai nbow
1986 3,011 251 Cat chabl e rai nbow
1987 3,277 273 Hayspur rai nbow (size 3)
1988 3,001 250 Hayspur rai nbow (size 3)
1989 2,836 236 M. Lassen rainbow (size 3)
1990 1,775 148 Cat chabl e rai nbow
Upper 4 idden 10 1980 992 99 Kam oops rai nbow Eval uat e Kanl oops control
(3-124) of stunted brook trout.
Gol d 3 1981 1, 000 333 West sl ope cutthroat
(3-125) 1983 1, 005 335 Henrys Lake cutthroat
1987 750 250 West sl ope cutt hroat
1989 750 250 West sl ope cutt hroat
Revet t 12 1980 992 83 Kam oops rai nbow Eval uat e Kanl oops control
of stunted brook trout.
Crater 5 1983 5, 000 1, 000 Gayling Reserve for grayling.
(3-133) 1987 2,100 420 Grayling
1990 2,500 500 Grayling
2,500 500 Grayling
Di smal ? 1980 870 -- Cat chabl e rai nbow Reduce stocking to 250
(3-138) 1983 1, 500 -- Cat chabl e rai nbow fish and eval uate.
1984 537 -- Cat chabl e rai nbow
1985 490 -- Cat chabl e rai nbow
1986 253 -- Cat chabl e rai nbow
1987 249 -- Hayspur rai nbow (size 3)
1988 260 -- M. Lassen rai nbow (size 3)
1988 260 -- Hayspur rai nbow (size 3)
1989 225 -- M. Lassen rainbow (size 3)
1990 250 -- Cat chabl e rai nbow
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Tabl e 1. Cont i nued.

Sur f ace Year Nunber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Comment s
Spokane Bacon 9 1981 4, 000 444 West sl ope cutthroat
(3-144) 1985 2,255 250 West sl ope cutt hroat
1987 2,250 250 West sl ope cutt hroat
1989 2,250 250 West sl ope cutthroat
For age 13 1987 3,150 242 Col den trout Reserve for gol dens or
(3-146) 1988 3,250 250 Grayling Grayling.
1989 2,000 154 Grayling
1990 3, 250 250 Gol den trout
Hal o 12 1981 5, 000 417 West sl ope cutthroat
(3-147) 1985 3,010 251 Weést sl ope cutt hroat
1987 3, 000 250 West sl ope cutt hroat
1989 3, 000 250 West sl ope cutt hroat
Crystal 10 1981 9,998 999 West sl ope cutthroat
(3-160) 1983 4, 380 438 Henrys Lake cutthroat
1985 2,510 251 West sl ope cutt hroat
1987 2,510 251 West sl ope cutt hroat
1988 2,500 250 West sl ope cutthroat
1989 2,500 250 West sl ope cutthroat
Little Nork
Fork d earwater Devils Cub 45 1981 3,014 753 West sl ope cutthroat
(6-113) 1986 1, 000 250 st sl ope cutt hroat
1988 1, 000 250 West sl ope cutt hroat
1990 1,093 273
Big Tal k ? 1986 1, 500 -- West sl ope cutthroat
(6-114) 1988 2,500 -- West sl ope cutt hroat
1990 2,737 -- West sl ope cutt hroat
Lar ki ns 12 1981 3,014 502 West sl ope cutthroat
(6-117) 1986 3, 000 250 West sl ope cutt hroat
1988 3, 000 250 West sl ope cutt hroat
1990 3,278 273 West sl ope cutthroat
mud 6 1981 3,014 502 West sl ope cutt hroat
(6-118) 1987 1, 500 250 West sl ope cutt hroat
1989 1, 500 250 West sl ope cutt hroat
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Tabl e 1. Cont i nued.
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Sur f ace Year Nunber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Comment s
Little Nork Her o 4 1981 3,014 753 West sl ope cutthroat
Fork d earwat er (6-119) 1986 1, 000 250 West sl ope cutt hroat
1988 1, 000 250 West sl ope cutt hroat
1990 1, 000 273 West sl ope cutthroat
Hear t 40 1981 3,014 75 West sl ope cutt hroat
(6-122) 1986 10, 000 250 West sl ope cutt hroat
1990 10, 000 250 M. Lassen rai nbow
Nor t hbound 12 1981 3,014 251 West sl ope cutt hroat
(6-123) 1986 3, 000 250 st sl ope cutt hroat
1988 3, 000 250 West sl ope cutthroat
1990 3,278 273 West sl ope cutt hroat
Skyl and 13 1981 3,014 232 West sl ope cutt hroat
(6-125) 1987 3, 250 250 Vst sl ope cutt hroat
1989 34, 250 250 West sl ope cutthroat
Fawn 13 1981 3,014 232 West sl ope cutthroat
(6-125) 1986 3, 250 250 st sl ope cutt hroat
1988 3,250 250 West sl ope cutt hroat
1990 3, 565 274 West sl ope cutt hroat
Noseeum 4 1981 1,174 294 Rai nbow/ cut t hroat hybrid
(6-130) 1985 1, 008 251 West sl ope cutt hroat
1987 1, 000 250 West sl ope cutt hroat
1989 1, 000 250 West sl ope cutthroat
St eanboat 9 1981 1,174 130 Rai nbow/ cut t hroat hybrid Reserve for grayling.
(6-131) 1986 2,000 222 Grayling
1988 4, 500 500 Grayling
1989 2,000 222 Grayling
1990 4,500 500 Grayling
Copper 3 1981 1, 000 333 West sl ope cutthroat
(6-201) 1981 1, 000 333 Rai nbow/ cut t hroat hybrid
1985 765 255 West sl ope cutt hroat
1989 700 250 West sl ope cutt hroat
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Tabl e 1. Cont i nued.
Sur f ace Year Nunber Stocking rate
Dr ai nage Lake acres st ocked st ocked (fish/acre) Stock of fish Comment s
Little Nork Gol d 8 1986 2,000 250 West sl ope cutthroat
Fork d earwat er (6-202) 1988 2,000 250 West sl ope cutt hroat
1990 2,185 273 West sl ope cutt hroat
Tin 3 1987 750 250 West sl ope cutthroat
(6-204) 1988 750 250 West sl ope cutt hroat
1990 750 250 Bl ackf oot rai nbow
Silver 10 1981 200 200 West sl ope cutt hroat
(6-205) 1981 888 89 Rai nbow
1985 999 100 M. Lassen rai nbow
1989 2,500 250 West sl ope cutthroat
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Tabl e 2. Qdd- year stocking schedule for Region 1 nountain |akes.

Sur f ace Nunber Substitute
Lake Code nunber acres st ocked Speci es speci es
Koot ena
Hi dden 01-103 50 12, 500 c2 K1
Lake Mbunt ain 01-104 7 1, 750 c2 None
West Fork 01-109 12 3, 000 K1 c2
Long Mountai n 01-112 3 1, 500 R None
Par ker 01-113 3 1, 000 GN GR
Snith 01-115 6 3, 000 GR None
Myrtle 01-122 20 5, 000 c2 None
Pyram d 01-125 11 2,750 K1 c2
Snow 01-134 10 2,500 c2 None
Roman Nose #3 01-137 12 3, 000 K1 c2
Spruce 01-147 5 1, 250 K1 c2
Debt 01-150 5 1, 250 c2 None
Cal | ahan 01-166 10 2,500 c2 None
Pend Oeille
Hunt 02-101 12 3, 000 c2 None
St andar d 02-103 16 4,000 c2 None
Two Mouth #2 02-107 5 1, 250 c2 None
Mol |ies 02-114 2 500 c2 None
Faul t 02-121 6 1, 500 c2 None
McCor m ck 02-122 3.1 775 c2 None
Beehi ve 02-128 7 1, 750 c2 None
Harri son 02-129 29 7, 250 c2 None
Denni ck 02-171 8 2, 000 c2 None
Sand 02-172 5 1, 250 c2 None
Bl oom 02-173 20 *5,000 BK *size 2 None
Cari bou 02-196 6.8 1, 700 c2 None
(near Keokee Mn)
Spokane
Col d 03-125 3 750 K1 None
Crater 03-133 5 2,500 GR None
Bacon 03-144 9 2,250 c2 None
For age 03- 146 13 3, 250 GN GR
Hal o 03- 147 12 3, 000 c2 None
Crystal 03+160 10 2,500 (67 None
Little North Fork
Cl ear wat er
Mud 06-118 6 1, 500 K1 None
Skyl and 06- 125 13 3, 250 K1 None
No Seeum 06- 130 4 1, 000 c2 None
St eanboat 06- 131 9 4,500 R None
Copper 06- 201 3 750 c2 None
Silver 06- 205 10 2,500 K1 None
Total number of fish to be stocked:
C2 - 59,975
K1 - 19, 750
GR - 11,500

GN - 4,250 (grayling can be substituted for gol dens)
BK - 5,000 size 2
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Tabl e 3. Even-year stocking schedule for Region 1 nountain | akes.

Sur f ace Nunber Substitute
Lak n r r t ock i i
Koot enai
Hi dden 01-103 50 12,500 K1 c2
West Fork 01-109 12 3,000 c2 K1
Lona Mountain 01-112 3 1,500 GR None
Par ker 01-113 3 1,000 GN GR
Smith 01-115 6 3,000 R None
Bi a Fi sher 01-117 10 2,500 c2 None
Trout 01-124 7 1,750 c2 K1
Pvram d 01-125 11 2,750 c2 K1
Bal | Creek 01-126 6 1,500 c2 None
Little Ball Ceek 01-127 4 1,000 c2 None
Roman Nose #3 01-137 12 3,000 c2 K1
Spruce 01-147 5 1,250 c2 K1
Queen 01-148 5 1,250 c2 None
Copper 01-154 5 1,250 c2 None
Estelle 01-167 5 1,250 BN None
Pend Oeille
Hunt 02-101 12 3,000 c2 None
Two Mouth #3 02-108 20 5,000 c2 None
Cari bou 02-116 6.8 1,750 c2 None
(near West For k Mount ai n)
Little Harrison 02-126 6.5 1,625 c2 None
Harri son 02-129 29 7,250 c2 None
Beaver 02-130 5 1,250 BN None
Denni ck 02-171 8 2,000 c2 None
Sand 02-172 5 1,250 c2 None
Bl oomr 02-173 20 *5,000 BK *si ze 2 None
Moose 02-185 16.5 4,200 BN None
Cari bou 02-196 6.8 1,700 c2 None
Spokane
Crater 03-133 5 2,500 GR None
For age 03-146 13 3,250 GN R
Little Nork Fork Cl earwater
Devils Cub 06-113 4 1,000 c2 None
Bia Tal k 06-114 ? 2,500 c2 None
Lar ki ns 06-117 12 3,000 c2 None
Her o 06-119 4 1,000 c2 None
Hear t 06-122 40 10,000 K1 None
Nor t hbound 06-123 12 3,000 Cc2 None
Fawn 06-126 13 3,250 Cc2 None
St eanboat 06-131 9 4,500 GR None
CGol d 06-202 8 2,000 c2 None
Tin 06-204 3 750 K1l None
Total nunber of fish to be stocked:
C2 - 58,575
K1 - 23,250
GR - 11,500

GN - 4,250 (grayling can be substituted for gol dens)
BK - 5,000 size 2
BN - 6,700

TABLES- V 16



Species diversity will be maintained by utilizing westslope cutthroat and
donestic Kanmtoops rai nbow for nost |akes, golden and grayling (when avail abl e)
for specialty |akes, and brown trout for attenpted control of stunted brook
trout. Bull trout S. confluentus may be used to control brook trout if hatchery
surpluses are avail abl e.

The lack of suitable sized donestic Kam oops rainbow has forced us to
utilize different stocks of rainbow trout in order to naintain some species
diversity in mountain | akes. Rainbow trout will not be stocked in mountain | akes
in the Pend Oeille drainage to avoid diluting the wild Gerrard rai nbow gene
pool, and we wll stock only westslope cutthroat in |akes specified for
cutthroat.

RECOMVENDATI ONS

1. Fol | ow recommendations in Tables 2 and 3 regardi ng even or odd year
stocking. Stock |akes that have been missed for several years, and
tenporarily discontinue stocking |akes where stunted fish populations are
known to exist.

2. btain late egg takes (spring spawning) from domestic Kam oops rai nbow
trout so that the proper size fry are available for mountain |ake
stocking. If this is not possible, switch rainbow stocking to a different
stock of fish and evaluate their success.

3. Conti nue species diversity program by utilizing westslope cutthroat and
Kam oops rainbow trout. Obtain grayling and golden trout so unique
mount ai n | ake fisheries can becone a reality.

4, Wrk with the Forest Service and Boundary County backpackers to create a
trail into Smith Lake to provide increased angling opportunity for
grayling.

5. Consi der stocking grayling or golden trout into a nore accessible |ake to

provide increased angling opportunity for specialty stocks. Consult
Department personnel and interested anglers to determine suitable waters.
Survey |lakes and consider a restoration project to elimnate conpetition
from non-specialty stocks.

6. Use brown trout to control stunted brook trout popul ations. Evaluate bull
trout and spl ake for the sane purpose when stocks become avail abl e.

7. Uilize voluntary angler reports to assess fish popul ations and angl er
satisfaction. Develop or utilize existing angler report fornms to obtain
thi s data.

8. Devel op a nountain | ake managenment plan that addresses managenent

obj ectives, standardized survey techniques, and evaluation procedures for
both short- and | ong-term goal s.
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I NTRODUCTI ON

Largenouth bass Mcropterus sal noi des populations in northern |daho have
provided a quality fishing experience for anglers for many years. In the early
1980s, fishery personnel becane concerned about the status of |argenouth bass
popul ations in north Idaho Iowand |akes. In 1981, a study was initiated to
eval uate bass populations in several north Idaho bass |akes (R enan 1982, 1983
1984, and 1987). ne of the recommendations from this study, mninum |ength
limts (305 mm, was inplenmented in Region 1 in 1984 (5 bass, none under 12
inches, only 2 over 17 inches) and statewide in 1986. Three |akes were set aside
for devel opment of a trophy bass fishery; Anderson, Blue, and Thonpson | akes.
Speci al regul ations (5 bass, none under 14 inches, and harvest was permtted July
1 to Decenber 31) were inplenmented in 1984. Then in 1988, Bl ue, Kelso, Little
Round, and Ganite |lakes were selected as catch-and-rel ease |akes for bass in
response to | ocal bass anglers.

Eval uation of the bass popul ation response to mninmum length limts had not
been conducted in north lIdaho. So in 1990, Anderson, Bl ue, Thonpson, and Rose
| akes were selected for evaluation. The evaluation of these |akes was based on
criteria established by Reman (1983). In this study, proportional stock density
and the nortality rate were the two main criteria exam ned.

OBJECTI VES
1. BEval uate the response of the | argenouth bass popul ation in various |ow and
| akes nanaged under different fishing regulations.
2. Conpare Proportional Stock Density (PSD and growh to previous data when
possi bl e.
STUDY AREA

Anderson, Blue, and Thonpson |akes were considered part of the Coeur
d' Al ene Rver |ake systemknown as the lateral |akes or chain |akes (Figure 1).
The lateral |akes can be accessed directly fromthe river via a channel designed
for boat traffic. Rose Lake, although close to the Coeur d' Alene Rver, has no
direct access to the river (Figure 1). The surface area of these |akes ranged
from 81 hectares to 291 hectares, and nean depths ranged from 2.7 mto 4.5 m
(Table 1). Varnmwater game fish species present in each lake is shown in Table
1.

METHODS

Fish were collected at night using an electrofishing boat on Septenber 10
11, 12, and 27, 1990. The boat nade one circuit around the shoreline of the |ake
and fish collected were placed in a live well. Largenmouth bass was the target
gane species. Total length (mm) of all bass coll ected was neasured and recor ded.
A length frequency was generated from which PSD val ues were cal cul at ed.
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Figure 1. Location of study lakes, Anderson, Blue, Thompson, and Rose lakes, Idaho, 1990.
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Table 1. Mean depth, surface area, and warmwater fish species present in Anderson, Blue, Thompson, and Rose lakes, Idaho, 1990.

Fish species

surface Mean Black Yellow Bluegill Pumpkinseed Northern
Lake area (ha) depth (m) crappie Perch sunfish sunfish pike
Anderson 292 3.7 X X X X
Blue 81 4.5 X X X X
Thompson 81 4.0 X X X X
Rose 122 2.7 X X X X X




PSD = n fish
n fish

quality length (300 mm)
stock length (200 mm)

>
>

Wights (g) and scale sanples were collected froma mnimmof ten fish per
10 mm length group. A length/weight relationship was cal culated for the bass
popul ation from each |ake. Inpressions of bass scales were nmade on acetate
slides using a Carver nodel C |laboratory press. Pressure was increased to 364
kg/ cnf (20,000 psi) and held for 10 seconds. The nunber of annuli was counted
using a Eberbach scale reader and recorded. An age frequency for the bass
popul ation in each | ake was generated and nortality estinmates were conputed using
the estimator devel oped by Chapman and Robson (1960). Catch curves were al so
devel oped and used to calculate nortality.

A conputer program Fishery Analysis Tools - Fishcalc 89 - disbcalc 89 -
Scal e back-cal cul ations, was used to generate back-cal cul ated | engths at annul us
formati on (program was desi gned by Steve Atran and avail able through the Florida
Mari ne Fi sh Conmi ssion, Tall ahassee).



Tabl e 2. Largenout h bass proportional stock density (PSD) for various |ow and | akes in north |daho, 1990.

Nunber Nunber Nunber Nunber PSD PSD PSD
Lake >200 mMm >300 mm >400 mm >500 mm >300 mm >400 mm >500 mMm
Ander son 40 33 6 0 83 15 0
Bl ack? 21 7 4 1 33 19 5
Bl ue 33 20 6 1 61 12 3
Rose 140 45 1 1 32 0.7 0.7
Thonpson 79 39 12 1 49 15 1.3

€¢

“Data col lected by Jeff Dillon, Research Biologist, |IDFG



ve

Number

20 T
E2Anderson Lake
15
7
10 -| %
7
z
7
5 7
7
A
0 }3’ 1£’||‘| Tt o e e
115 165 215 265 315 365 415 465 515
Length (mm)
Number
14 —

Figure 2.

315 365

Length (mm)

Blue,

Thompson,

E2Thompson Lake

12

10

Number

AR
AR AN NN
SRS
)

I I P

et IRTILTTIIRLR TR,
AR

AATRRATTRRRRIRNN NN

E2Blue Lake

Idaho,

465

Length (mm)

Number

1
AR SR N )

515

LZ3Rose Lake

265

315

Length (mm)

415 465

Length frequency of largemouth bass collected by electrofishing in Anderson,
and Rose lakes,

1990.

|
[ I A

L
T

515




Table 3. Mrtality estinates of |argenouth bass collected by el ectro-
fishing usi ng Chapman- Robson estinator and catch curves for
sel ected north Idaho | ow and | akes, 1990.

Chapnan- Robson Catch _curves
Tot al Tot al | nst ant aneous | nst ant aneous
Lake survi val nortality nortality nortality
(S (1-9) (2) (2)
Ander son 0.71 0.29 0.34 0. 45
Bl ue 0.62 0. 38 0. 48 0.33
Rose 0.63 0. 37 0. 46 0.56

Thonpson 0. 66 0. 34 0.42 0. 40
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Tabl e 4. Sunmary of wei ghted nean | ength-at-annulus (mm for |argenouth bass
from sel ected north |daho | akes, 1990.

Lake I Il Il (Y V Vi VI VI I X
Ander son 82 180 263 320 360 383 410 - - - -
Bl ue 76 169 24 310 341 372 - - - - - -

5
Rose 81 159 22 27 312 343 360 - - - -

3 9
Thonpson 81 159 22 29 346 378 408 427 430
TABLES- V 28



DI SCUSSI ON

Rose Lake has been managed under the statew de general bass regul ati ons of
305 mm (12 inch) m ninmum harvest |ength, open year-round, and five bass in
possessi on si hce 1984. Anderson and Thonpson | akes have been nanaged under a 356 nm
(14 inch) mnimm harvest length, five bass in possession, and a July 1
t hrough Decenber 31 harvest season since 1984. Bl ue Lake was managed the sane
as Anderson and Thonpson | akes prior to 1990. In 1990, the fishing regul ations
on Blue Lake were changed to year-round catch-and-release for bass. The speci al
regul ations were put into effect on Anderson, Thonpson, and Bl ue | akes to produce
a trophy fishery.

The special regulations have produced nore larger fish in Anderson,
Thonpson, and Blue |lakes than in Rose Lake (Figure 2). The length frequencies
indicated a strong recruitment potential in all the |akes surveyed. However,
there was a group of bass present in Rose Lake in the 245-305 mmrange that were
not as abundant in Anderson, Thonpson, and Blue lakes (Figure 2). Recruitment
potential may be better in Rose Lake than the other three |akes. Rose Lake is
not influenced by runoff events in the Coeur d A ene Rver (fluctuating water
levels, cold tenperatures, turbid water) that may influence bass recruitment in
| akes that are connected directly to the river by boat channels.

PSD was used to evaluate the conposition of a bass popul ation by conparing
stock size bass to quality size bass in different parts of the country. Anderson
(1980) reported |argenouth bass PSD val ues for the nmd-west states range 40 to
70. Paragaman (1982) reported PSD values of 31 to 50 as optimumin |owa. Mdde
and Scalet (1985) reported optinum |argenouth bass PSD values in Mntana range
from 12 to 26. Rieman (1983) reported actual PSD values for Thonpson and
Anderson |akes of 61 and 93, respectively. The PSD values in 1990 for Thonpson,
Bl ue, Anderson, and Rose lakes ranged from 32 in Rose Lake to 83 in Anderson Lake
(Table 2). Athough these were good PSD values, the lowest value in Rose Lake
was probably due to the |ower nininmum harvest length for bass than in the other
three | akes. The high PSD in Anderson Lake may be artificially high due to
stockpiling of large bass. There have been tournanents in Goeur d' A ene Lake and
the chain | akes system for over 12 years. . W have required bass clubs to
redistribute bass brought in for the weigh-in. A disproportionate nunber of bass
have been rel ocated to Anderson, Thonpson, and Bl ue | akes due to their cl oseness
to the weigh in site and protection these regulations offer to bass. The opti num
PSD val ues for north Idaho | akes have not been established, but the range
nmeasured on these four |akes, 32 to 83, probably enconpasses the optinum val ues.

Mbdde and Scal et (1986) cautioned against fishery nanagers trying to attain
high PSD values simlar to other parts of the country because a decrease in the
production of quality size bass may result. Optinnum PSD val ues were based on the
productivity of the | ake.

I nstantaneous nortality (2 was highest in Rose Lake (Z=0.56) and | owest
in Blue Lake (Z=0.33), which was expected because of the different regulations;
Rose Lake was the nost liberal and Blue Lake was the nost restrictive. In 1981,
R eman (1983) reported a Z value, using catch curves, in Thonpson Lake of O.48,
and in 1990, we reported a value of 0.40 using catch curves indicating a slight
decrease in nortality, probably due to the nore restrictive bass fishing
regul ati ons.
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The overall age structure for Thonpson and Bl ue | akes was sinmlar (Figure
5). Ages 1 to 4 conprised 73% of the |argenouth bass collected and aged. In
Anderson Lake, age 1-4 fish conprised 58% of the population, illustrating the
suspected stockpiling of larger fish by tournanent anglers. Rose Lake had the
hi ghest percentage of age 1-4 fish, 86% indicating harvest of older age fish
(Figure 5). Reman (1983) reported that age 1 -4 conprised 85% of the |argenouth
bass collected in Thonpson Lake in 1981. In 1990, this percentage was 73% This
was another indication that the restrictive regulations have provided nore ol der
and | arger | argenouth bass.

Gowh of largemouth bass in the four |akes surveyed was best in Anderson
and Bl ue | akes and poorest in Rose Lake (Table 4). Conparison of |argermouth bass
growth in several other north Idaho | akes reveal ed that bass in Anderson, Bl ue,
and Bl ack | akes are reaching 305 mmat age 4, whereas that length is not reached
until age 5 or 6 in nost other |akes (Tables 4and 5). R erman (1983) reported
simlar back-calculated | engths in Blue and Thonpson | akes in 1981 as in 1990
(Table 6). This was an indication that relative length of bass had renai ned
simlar. However, condition factors appear to have decreased as density of
longer fish increased. In 1981, R enan (1983) reported a |ength-weight
relationship for largemouth bass in Thonpson Lake of W3.18 x %% and we
calculated a | ength-weight relationship for |argenouth bass in Thonpson Lake in
1990 of W2.01 x '9%2% (Figure 6). A recalculation of the R eman equation
using July data only and bass over 200 mmin total |ength was represented by
W1.02 x 10°3*% A simlar recalculation of the 1990 data for bass over 200 nm
collected in late Septenber and early Cctober was represented by W9.28 x 10
6L3. 0s The differences begin for bass greater than 300 nm and wei ght i ncreased
as total length for [argenouth bass increased (Table 7; Figure 7). This
di fference was significant at the 95% confi dence interval (Cl).Increased
density of larger fish was the nost |ikely cause of the reduced condition.

It appears that the mninmumlength [imt for |argenouth bass has increased
t he abundance of quality sized bass, but with a trade-off of poorer condition.
The trophy regul ations (356 mm mninumlength for harvest) has produced a trophy
fishery in Thonpson and Anderson |akes. There were nore bass over 400 nmin
these | akes than in Rose Lake. It was too soon to evaluate the bass popul ati on
response to catch-and-rel ease fishery in Blue Lake.

RECOMVENDATI ONS

1. Mai ntain current regulations on Anderson, Thonpson, and Blue | akes to
continue the trophy bass fishery.

2. Maintain current regulations on Rose Lake to continue the general bass
fishery.
3. Include in the bass research program the determ nation of optinmm PSD

val ues for north |daho | akes.
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Tabl e 5. Sunmary of wei ghted nean | ength-at-annulus (mm for |argenouth bass
fromnorth Idaho | akes, 1989-1990%

Lake I Il 111 IV V VI Vi | VI I X
Robi nson 65 129 201 265 308 346 387 426 446
Per ki ns 72 146 212 273 316 346 382 420 426
Hauser 67 119 159 196 224 251 288 327 347
Smith 70 137 191 210 237 253 -- -- --

Fer nan 67 136 194 249 299 343 381 411 437
Upper Twin 72 128 176 224 331 393 432 432 455
Bl ack 71 165 238 328 384 429 449 466 483

@Data col l ected by Jeff Dillon, Research Biologist, |DFG
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Tabl e 6. Wei ght ed nmean | ength-at-annulus (mm) for |argenouth bass from
Thonpson and Bl ue | akes, 1981 and 1990.

Location Year | Il I 1v \Y, Vi VIL VI IX X X Xl Xl

Thonmpson 1981 69 139 212 277 325 372 408 440 466 482 509 525 590
1990 83 183 215 275 337 372 410 433 430 -- -- -- ---

Bl ue 1981 72 150 231 304 363 411 469 491 523 535 -- -- --
1990 76 169 245 310 341 372 -- -- -- -- -- -- --

TABLESV 33



14>

10

WEIGHT (Thousands)

1981 4-1990

LENGTH

Figure 6. Length/weight relationship of largemouth bass collected from Thompson Lake,
Idaho, by electrofishing, July 1981 and October 1990.



Table 7. Differences in calcul ated weights generated from |l ength-wei ght
rel ati onshi ps devel oped i n Thonpson Lake using | argenout h bass
200 mmor longer collected by electrofishing, July 1981 (W1.02
x 19634 and Septenber 1990 (W:9.28 x 10°°L* %)

Weight (g) at length (mm

Year 200 250 300 350 400 450 500 550 600 700

1981 89 191 359 610 968 1,453 2,000 2,903 3,919 6, 671
1990 97 191 333 533 801 1,148 1,583 2,117 2,760 4,417
Difference -8 0 26 77 167 305 507 786 1,159 2,254

TABLES- V 35
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JOB PERFORVANCE REPORT

State of: | daho Name: Regi onal Fisheri es Managenent
| nvestigations

Project No.: F-71-R-15 Title: Region 1 Low and Lakes
| nvestigations

Job No. : 1-b?

Peri od Covered: July 1, 1990 to June 30, 1991

ABSTRACT

In Priest Lake, 100,000 adi pose-clipped westslope cutthroat trout
Ocorhynchus clarki lew si were stocked at various locations in the southern end
of the lake. Regulations were adjusted to allow harvest of fin-clipped fish.
e hundred and fifty subcatchable cutthroat trout were tagged with $5 reward
Fl oy tags, but none of these tags have been returned. A total of 96 |ake trout
Sal vel i nus namaycush were tagged during April 1990. The density of Msis shrinp
Mysis relicta, sanpled in June 1990, was 53 shrinp/nf #23 (95% confi dence
interval ) which represented a significant decline in nysid abundance since 1989.

Md-water trawing for kokanee salnon Q nerka kennerlyi was conducted in
Spirit Lake during July 1990. Popul ation estinates for age 0, age 1, age 2, and
ages 3 and 4 were 149, 266, 399,200, 112,217, and 90, 254, respectively. This
continued the increasing trend i n kokanee sal non abundance in Spirit Lake.

Bull trout Salvelinus confluentus redds were counted in several tributaries
to Lake Pend Oeille. Atotal of 510 redds were counted in six tributaries
during Qctober 1990. This nunber represented a 6% decline from 1989 totals, but
was 13% higher than in 1987. Twenty-three bull trout were collected and spawned
to begin a hatchery program 33,850 eggs were coll ected.

A total of 28,841 westslope cutthroat trout were raised in net pens on Lake
Pend Oeille and released. An additional 70,210 that were raised at dark Fork
Hat chery were stocked into the |ake. Two hundred forty net pen raised cutthroat
trout were tagged with $5 reward Fl oy tags.

A total of 67 largenouth bass Mcropterus sal noides and 2 snal | mouth bass
M dolomeu were collected and 17 | argenouth bass were tagged with $5 reward H oy
tags in Hayden Lake. Exploitation of |argenmouth bass tagged in 1990 was 35%

38
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Jewel Lake was electrofished for 27 mnutes and 150 trout were caught.
Mean | ength of the cutthroat x rainbow hybrids and the westslope cutthroat trout
was 265 mm and 262.4 mm respectively. Gowh rate of trout in the newy
renovated | ake was 175 mmfor hybrid trout and 117 mmfor the westsl ope cutthroat
trout over a 7-nonth period. Vé¢stslope cutthroat trout were nore abundant in our
el ectrofishing sanple than cutthroat x rai nbow hybri ds.

Aut hor s:

Melo A. Maiolie
Regi onal Fi sheries Bi ol ogi st

Ned Hor ner
Regi onal Fi sheries Manger
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PRI EST LAKE

| nt roducti on

Priest Lake (9,450 hectares) has undergone dranatic changes in species
conposition since the early 1900s. Bull trout Salvelinus confluentus and
west sl ope cutthroat trout Oncorhvnchus clarki lewisi were the only native sport fish
in the lake. By the 1950s, cutthroat trout abundance had been greatly reduced,
and nost of the sport fishery was for kokanee Q nerka kennerlyi that were
introduced in the 1940s (Bjornn 1957). The introduction of Msis shrinp Msis
relicta in 1965 hel ped the lake trout popul ation expand by increasing juvenile
survival, but negatively affected kokanee abundance. Md-water trawing was
discontinued in 1990 when kokanee stocking was terninated. Aso this year,
subcat chable cutthroat trout were stocked to determne if a consunptive fishery
coul d be reestablished.

Qutthroat Trout

Met hods, Results, and Di scussion

A total of 100,000 2-year-old westslope cutthroat trout from the Qark Fork
Hatchery were stocked at ten locations around the southern half of Priest Lake. Al
of these trout were adipose fin-clipped. One hundred fifty of these trout were
narked with $5 reward Floy tags to estimate return-to-the-creel and evaluate the
stocking program The tag series was A-351 to A-500. Tags were selectively put on
the largest 600 of the cutthroat trout and, therefore, may tend to overestimate
the percentage of tags returned. Mean |length of tagged fish was 169 mm (range - 141
mmto 199 m).

None of these tags were returned during 1990. Since the fish were |less than
230 mm the average size catchable trout are usually stocked, it wll likely be 1991
until harvest of these fish reaches its full potential. W& recomrend tagging an
additional 300 cutthroat trout in 1991 to further evaluate this program

Lake Trout

Met hods, Results, and Di scussion

A lake trout Salvelinus nanaycush tagging program was started in 1990 in an
attenpt to docunent exploitation. In the past, fishernen tagged fish prior to
releasing them W started our own tagging program to avoid problens due to
releasing them W started our own tagging program to avoid problens due to
poor data collection and reporting.

Oh May 15, 16, and 17, 1990, we gillnetted 142 | ake trout. Wite $5 reward
Floy tags (series A-242 to A-340) were put on 96 fish. Twenty of these fish had

R1DJ1991
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the swim bladder punctured with the tagging gun to assist their resubnersion.
Forty-six trout died during the gillnetting, even though nets were only set for
20 to 60 nmnutes. Netting locations were near Bartoo Island, Pinto Point, and
West Twin Island. Most nets were set in excess of 30 mof water.

Only three tags were returned in 1990. Mauser (1988) found that return
rates of lake trout increased after the first year, so it was too soon to
cal cul ate neaningful exploitation rates. The program should continue for 3 to 4
years before good exploitation rates can be calculated. Nghttime shallower
water gillnetting should be tested in 1991 to see if netting nortality can be
reduced. Gowh rates of tagged lake trout were quite slow ranging from no
growth to 90 nm year (Figure 1).

Msis Shrinp

Met hods

M/sis shrinp were sanpled at night during the new nmoon phase on June 6,
1989 and June 22, 1990. Ten sanples were collected during 1989 and eight in
1990. Sanpling locations were chosen at random Shrinp were collected with a
M1l er high-speed sanpl er equipped with a General Cceanics flowreter and a 130-
mcron plankton net and bucket. Stepped oblique tows were nmade from 46 mto the
surface, sanpling for 10 s at each 3-m step. The sanpler was towed approxinmately
1.5 mis and raised 0.5 mis with an electric winch. Msis from each sanple were
counted and sexed by 1 mm size group. Density estinates were based on vol une of
water filtered and 95% confidence intervals (Cl) were calculated using a
Student's t test.

Results

A total of 118 shrinp were collected in 10 sanples in 1989. The shrinp
popul ation was estimated at 192/nf + 74 (95% Q). Eighty-six percent of the
popul ation were juveniles (young-of-the-year) and 14% were immature adult and
mature adult shrinmp (1- and 2-year-olds) (Figure 2).

Only 24 shrinmp were collected in eight sanples in 1990. The shrinp
popul ation was estinmated at 53 shrinp/nf + 23 (95% Q). Fifty-eight percent of
the shrinp were juveniles and 42% were inmmature adults and mature adult shrinp
(Figure 3).

D scussi on

The decline in nysid density from 1989 (192/nf) to 1990 (53/nf) was of
concern. To put this estimate in perspective, Lake Pend Qeille has averaged
1,536 shrinp/nf (29 times as many) over the last five years. This change in
Priest Lake nysid density was statistically significant and, thus, was not a
reflection of sanpling precision. If this change was real (and not a reflection of
sanpling bias) then shrinp were at a very | ow popul ation |evel.
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Figure 1. Growth rates of tagged lake trout in Priest Lake, Idaho.
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Figure 2. Size distribution of Mysis shrimp collected at standardized
locations from Priest Lake, Idaho, on June 6, 1989.
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Figure 3. Size distribution of Mysis shrimp collected at standardized
lcoations from Priest Lake, Idaho, on June 22, 1990.

44



In 1989, only 14% of the population were ol der-age shrinp. Gegg (1976)
estinmated about 50% of the relatively stable shrinp population in Tw n Lakes,
Col orado were juveniles during summer. The paucity of ol der-aged shrinp may
i ndi cate heavy | ake trout predation on nysids. This hypothesis is al so supported by
the resulting | ow shrinp popul ation estimate in 1990.

The Department has been evaluating additional forage species which would
prey on shrinp and would be food for larger lake trout. Considering the
apparently low shrinp population, stocking forage at this tine my be
i nadvi sabl e.

SPIR T LAKE

| nt roducti on

Spirit Lake (526 hectares) was a two-story fishery of both sal nonid and
spiny-ray fish in 1990. Kokanee and put-and-take rainbow trout O nvkiss
supported most of the fishing effort. The kokanee fishery of Spirit Lake was
considered to be one of the best in the region because of its high yield per
hectare. The |ake was on general regulations and open year-round. A problem
with the fishery was that catch rates were highly variable. This had been
attributed to variable densities in kokanee year classes. S nce 1984, kokanee
fry have been stocked to even out strong and weak year classes by basing stocking
rates on age 0 kokanee abundance.

Met hods

Traw i ng et hodol ogy and statistical analysis were as described by Bow es et
al. (1987). Five trawls were conducted at previously established random
| ocations. Depth sanpled ranged from4.8 mto 15.4 m Trawing was conducted
during the new moon phase on July 20, 1990. The nid-water trawl was towed by an
8.5 m 140- hor sepower diesel engine boat. The net was 13.7 mlong with a 3.5-m by
3.5-mnouth. Mesh sizes (stretch nmeasure) graduated from32, 25, 19, and 13 mmin
the body of the net to 6 mmin the cod end. Trawing speed was 1.5 nis. The
vertical distribution of kokanee was divided into 3.5-mlayers and a standard 3.5-
mnute tow was made in each layer, sanpling 2,832 nt of water over a distance of 315
m Kokanee were divided into age classes by peaks in the size-frequency
di stri bution.

Resul ts

Popul ation estimates of kokanee in Spirit Lake were 149,266 age 0 (x 28%
90% error bounds), 399,200 age 1, 112,817 age 2, and 90, 254 age 3 and .4 (Figure
4; Table 1). Mdal lengths of age 0, 1, 2, and 3 (and ol der) kokanee were 45 mm
165 mm 205 mm and 240 mm A | kokanee examned over 240 mm were nature and all
kokanee under 230 mm were i mmat ure.
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Figure 4. Fry abundance and resulting numbers of adult kokanee in Spirit

Lake, Idaho, 1981 to 1990.
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Tabl e 1. Esti mates of kokanee year classes (1977-1989( nade by mdwater trawing in Spirit Lake, 1981-1990.
Esti mates are in thousands of kokanee.

Year Year estimated

Cl ass 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981

1989 149. 32

1988 399. 2 120. 2°

1987 112.8 130.5 71.1°¢

1986 90.3 223.2 225.8 46. 3¢

1985 85.8 92.4 178.7 16. 6°

1984 156. 3 347.5 287.6 164. 4

1983 97.6 107.9 206. 8 3. 59

1982 56.5 113.2 17. 4 143. 3

1981 74.3 160. 8 272. 6 526.0

1980 103.1 146. 8 209.0 281.3

1979 54.2 57.7 73.4

1978 48.0 82.1

1977 92.6

Ages

I, I,

I, v 602. 3 439.5 474.5 623. 8 451.7 394.3 281.3 473. 6 314. 7 529. 4
248. 1

Total s 751. 6 559.7 545. 6 670.1 467.7 558. 7 284.8 616. 8 840.7 529.4

no/ ha 1, 312 977 952 1, 169 816 975 497 1,076 1, 467 924

Mean no/ ha = 985

No stocking in 1990.
PNo stocking in 1989.

¢ 75,000
¢ 60, 800
¢ 57,142
f 109, 931
9 100, 000

kokanee fry rel eased in 1988.
kokanee fry released in 1987.
kokanee fry rel eased in 1986.
kokanee fry released in 1985.
kokanee fry rel eased in 1984.




D scussi on

Abundance

From 1984 to 1988, kokanee fry had been stocked into Spirit Lake to
suppl enent natural fry production. In 1989 and 1990, no fry were stocked. Total
abundance of kokanee, even without supplemental stocking, has remained quite
high. This year's total abundance estinmate of 752,000 kokanee was the highest
since 1982 (Table 1). Age 0 kokanee were the nobst variable segnent of the
popul ation estimate. Even if they were not included in the totals, kokanee
abundance was still the second highest on record. Thus, the cessation of
st ocki ng has not reduced kokanee abundance.

Predictions for the kokanee fishery for the next three years appeared quite
good. Age 3 fish, which will formthe bulk of the 1991 fishery, should be in
fairly typical abundance. Qutlook for the fishery in 1992 and 1993 should al so be
qui te good as back to back strong year classes work through the popul ation.

An increasing trend in kokanee abundance was noted in Spirit Lake in 1989
which fit the regression equation y = 28.594 x -56353, where y was the abundance
estimate of age 1 through 4 kokanee, and x was the year (Miiolie et al. 1991).
Data from 1990 again fit this increasing trend. This trend nmay be due to
i ncreased productivity of the | ake caused by nutrient |loading. If so, the anount of
nutrient |oading was substantial since carrying capacity for kokanee has
doubl ed in about 10 years. This change shoul d be considered a warning sign and
the nutrient |oading problemshould be investigated.

To date, we have not determined to what extent strong and weak year classes
affect the fishery. Reman and Meyers (1990) docunented increased kokanee size
and increased vulnerability to angling gear with |ower kokanee densities. Thus,
weak year classes may still provide good catch rates of large fish. W,
therefore, recomrmend correlating catch rates and kokanee densities in Spirit Lake to
determine if there are any benefits of our stocking program W also
recomrend not stocking kokanee in a year with a weak year class to gather the
needed i nf ormati on.

LAKE PEND OREIl LLE

I nt roducti on

Lake Pend Oeille (38,300 hectares) is the largest natural |ake in Idaho, as
well as the deepest (351 m. Starting in 1988, a new regulation went into
effect restricting harvest to one rainbow trout over 61 cm Bull trout coul d
still be harvested at a rate of two per day with no size limt. These new
regul ati ons may have persuaded fishernen to target bull trout as a consunptive
fishery. Qur objective was to determine if this additional effort wll cause
overexploitation of the bull trout popul ation as measured by spawner abundance.
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Met hods

Bull trout redd surveys have been conducted on tributaries to Lake Pend
Qeille each fall since 1983 and served as an index of adult abundance (Pratt
1984 and 1985; Hoel scher and B ornn 1987). S mlar nethodol ogy was al so used by
Gahamet al. (1981), and Fraley et al. (1981). The 1990 surveys were conducted
on Trestle Oeek (Cctober 9), Johnson Oeek (Cctober 17), East Fork Lightning
Qeek (Cctober 17), Gold Oeek (Cctober 18), North Gold Geek (Qctober 18), and
QG ouse Oeek (Cctober 16). These dates were consistent with the schedul e used
by Pratt (1985); Septenber 20 to (ctober 26. Redds were defined as an area of
exceptionally clean gravel with a tail or nmound of |oose gravel downstream from
a depression. In areas where redds appeared to be superinposed, the nunber of
di stinct depressions was counted. Bull trout spawni ng escapenent was estimated
by multiplying the nunber of redds by 3.9 fish/redd, as was used by Pratt (1985,
1985) and Hoel scher and Bjornn (1987), and calcul ated by Fraley et al. (1981).
The entire length of creeks where redds had been reported in the past (Hoel scher
and Bjornn 1987) were wal ked in 1990.

Resul ts

A total of 510 redds were counted in six tributaries (Table 2). Trestle
O eek had the highest nunber of redds (218) and East Fork Lightning Creek the
lowest (29). Total nunber of redds was down 6% from 1989 and up 13% from 1987.
It is, however, lower than in 1983, 1984, or 1985. Based on 3.9 fish/redd, an
estinmated total of 1,989 adult bull trout entered these tributaries.

Ten female and 13 male bull trout from Gold Creek were collected and
spawned for the hatchery program Adults were then returned to the creek. A
total of 33,850 eggs were coll ected.

Di scussi on

Bull trout were a "species of special concern" as designated by the Sate
of ldaho. Their popul ati ons have been severely reduced statew de, and many
popul ations were lost or reduced to the point that they cannot sustain a fishery.
Lake Pend Qeille was the only place in the Sate that had a popul ar fishery wth
a significant amount of harvest. During 1985, creel surveys estimated a total
of 621 bull trout were harvested (Bowes et al. 1987). Considering these facts,
it was inperative to closely nonitor this apparently fragile fishery.

Redd counts served as a relative index of the adult bull trout popul ation.
The last two year totals of 543 and 510 redds were well below the totals seen in
the early 1980s and nay be an indication the popul ation was declining. It was
sonewhat difficult to make this conclusion, however, since nost of the decline
in redd nunbers was due to a sharp drop in counts in the East Fork of Lightning
O eek. Bedl oad sedi ment novenent, channel instability, and |and slides have all
i npacted the spawning habitat in this creek. If this |oss of habitat was al so
occurring in other unsurveyed streans, then the bull trout population in the |ake
may well be in trouble.

R1DJ1991
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Tabl e 2. Nunber of bul |

basi n, 1983-1990.

trout redds counted per streamin the Pend Oeille Lake

Ar ea Total nunber of redds
St r ean 19832 10842 1985° 1986° 1987 1988 1989 1990
CLARK FORK RI VER
Li ght ni ng Creek 28 9 46 14 4
Sprina Creek 0 - 0 - -
East Fork 110 24 132 8 59 79 100 29
Savaoge Creek 36 12 29 - 0
Char Creek 18 9 11 0 2
Por cupni ne Creek 37 52 32 1 9
Vel | i nat on Creek 21 18 15 7 2
Rattl e Creek 51 32 21 10 35
Johnson Creek 13 33 23 36 10 4 17 33
Twi n Creek 7 25 5 28 0
NORTHERN SHORE
Trestl e Creek 298 272 298 147 230 244 217 281
Pack River _ 34 37 49 25 14
Rapi d Li ght ni ng Creek 0 - 0 - -
Grouse Creek 2 108 55 13 56 24 50 48
Hel | roari na Creek 0 - 4 - -
Jeru Creek 0 - 0 - -
EASTERN SHORE
G anite Creek 3 81 37 37 30
Sul l'i van Spri nas 9 8 14 - 6
North Col d Creek 16 37 52 8 36 24 37 35
Gol d Creek 131 124 111 78 62 111 122 84
Total of the six
streans counted in 1988 570 598 671 290 453 486 543 510

@Data fromPratt 1985.

® Hoel scher and Bj ornn 1988.

TABLES- V
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V¢ would recomrend surveying additional streans in 1991. Porcupine O eek,
Rattle Creek, Granite Creek, and the Pack R ver would be likely sites if
addi ti onal manpower coul d be obtai ned.

NET PEN CUTTHROAT TROUT CULTURE

Results and Di scussi on

During 1990, four net pens were used to raise 38,841 westslope cutthroat
trout in Pend Geille Lake. (An additional 70,210 cutthroat trout were stocked
directly fromthe Aark Fork Hatchery.) Qutthroat trout were put into the net
pens in Cctober and released in May. Two hundred and forty $5 F oy tags (series
Al to A240) were inserted into the dorsal nusculature of 60 fish from each net
pen. Mean size of the net pen cutthroat trout was 160 mm at release. nly two
of the tags were returned; one reared and caught in Garfield Bay and one reared at
Bayview and caught in the Pend Oeille Rver. Exploitation was therefore
0.841T at this very prenature date. Mst of these fish should be recruited to the
fishery during the sumer of 1991.

HAYDEN LAKE

| nt roducti on

Hayden Lake is being managed as a quality fishery for both warnwater and
col dwat er species. As such, special regulations were placed on trout, bass, and
crappie. Hayden Lake is near a major popul ation center which increased the risk
of overexploitation of fish stocks even with the restrictive regul ations.
Taggi ng studies were conducted beginning in 1989 to evaluate the exploitation of
| argermout h bass. In addition, length informati on was gathered on snal | mouth bass to
determine if they have recruited to the fishery since their initial
introduction into the lake in 1983-1985.

Met hods

On the night of June 11, 1990, the north end of Hayden Lake was
electrofished to determne length frequency conposition and place reward tags on
| egal size (>56 mn) largenouth bass. Blue $5 reward Floy tags (series R56 to R
75) were inserted below the dorsal fin of 17 bass. Species, length, and on
| egal sized bass, weight were recorded.
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Resul ts

A total of 67 largermouth bass and 2 snall mouth bass were collected. Yellow
perch, bullheads, punpkinseeds, tench, cutthroat trout, rainbow trout, and
crappie were also caught. Seventeen tags were placed in legal sized |argenouth
bass that ranged from 360 mm (685 g) to 516 nm (2,100 g).

During 1990, seven tagged |argenouth bass were caught by anglers and six
were harvested. Six of the caught bass had been tagged in 1990 and one was
tagged in 1989. S x of these bass were caught by just two local (Hayden, |daho)
anglers. To date, 40 |argenouth bass have been tagged, 6 harvested (15%, and 1
rel eased (2.5%.

Di scussi on

Size frequency distribution did not indicate that bass were being "cropped-
off" at the legal size limt (356 mm). A sudden drop in bass frequency did,
however, occur at 470 mm (Figure 5). Possibly, anglers have been conditioned by
five years of catch-and-release regulations, to return large bass, but were
harvesting any bass over 470 mm This self-inposed limt ray have increased the
nunmber of bass between 356 mm and 460 nmm

The regul ation appeared to be working; allowng the harvest of some bass
but still preserving a good size structure. Exploitation of bass tagged in 1990
was 35% which would be sufficient to change the abundance of trophy size bass. |f
i ncreased abundance of larger bass is desired, catch-and-release regul ations or
larger size limts may acconplish this.

JEVEL LAKE

I ntroducti on and Met hods

Jewel Lake was rotenoned during the fall of 1989 to renove a popul ation of
stunted perch. During the spring of 1990, it was restocked with pure fingerling
westslope cutthroat trout, Henrys Lake cutthroat x rainbow hybrids, and kokanee
fry. Hectrofishing was conducted on Novenber 6, 1990 to determne the relative
frequency and growth of both strains of trout.

Results

In 17 mnutes of electrofishing, we collected 27 cutthroat x rai nbow
hybrids, 118 westslope cutthroat trout, 1 kokanee, and 5 unknown smaller trout
whi ch appeared to be stunted hybrids (Figure 6). Catch rate was 8.8 trout/mn
wi th our electrofishing gear.

Mean size of hybrid trout was 268 mMmm £ 6 mm (95% Cl). The westsl ope

cutthroat trout were not significantly different at a size of 267 mMm + 2 mm (95%
Cl). No perch were coll ected.
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Figure 6. Length of two different strains of trout sampled from Jewel Lake,

Idaho, November 6, 1990.
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Di scussi on

The nmean length of rainbow x cutthroat hybrid trout when stocked on March
27, 1990 was 90 mm The westslope cutthroat trout were stocked on April 10, 1990 at
an average length of 145 mm The hybrid trout grew an average of 175 mmin 221
days (7.3 nmonths) for an average growh of 24 mmnonth. The westslope
cutthroat trout grew 118 mmin 210 days (7 nonths) for an average growth rate of
about 17 mminmonth. Both species of trout should enter the fishery (356 mm
m ni mum harvest |ength) by m d-season in 1991.
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I NTRODUCTI ON

In recent years, considerable public concern has been expressed about the
| arge nunber of northern squawfi sh Ptvchocheilus oreqgonensis in the St. Joe and
St. Maries rivers. The northern squawfish is a native cyprinid in northern |daho
whi ch has evolved with native sal nonids such as westsl ope cutthroat trout
Onhcorhvnchus clarki lewisi, bull trout Salvelinus confluentus, and nountain
whitefish Prosopium williansoni. Squawfish are opportunistic feeders, their
diets consisting of aquatic insects, oligochaetes, crayfish, and fish (Falter
1969; Reid 1971; Beansderfer 1983). MacPhee and Reid (1971) believed that any
reduction in the nunber of squawiish shoul d increase the abundance of food itens
available to preferred speci es.

In addition to conpeting for food, squawfish rmay al so conpete with game
fish species for spawning and rearing space (Jeppson and Platts 1959). More
recent research, however, indicated conpetition between squawfi sh and sal nmoni ds
was m ni mal (Brown and Myl e 1981).

Reid (1971) determined squawfish in the . Joe Rver typically began their
upstream spawning mgration in April, staging in the slackwater fromSt. Joe Gty
downstream They began noving into the fast water reaches above S. Joe Aty (up
to Bluff Oreek) in June, reaching peak nunbers in late June and early July.
During the peak of the spawning run, squawfi sh were congregated in |arge school s
in the deeper pools (>3.5 mdeep) in the river over relatively large substrate
(5-10 cmdianeter). Water tenperature appeared to be the primary stirmulus for
spawni ng activity.

Qotimum tenperature for squaw i sh spawning was 15°C. Mature fish were not
typically found with juveniles (age 0, 1, 2, and 3); the latter nost often
located in slough or backwater areas in quiet, shallow water over sand or silt
substrate.

In the St. Joe R ver, squawfish seenmed to prefer the area bel ow Avery.
This preference was attributed to warner water tenperatures, reduced stream
gradient, large pools, and the presence of adjacent sloughs and backwater areas
for juvenile rearing (Reid 1971). Emgration of squawfish out of the fast water
area began in July and continued through Septenber and Gctober, with the najority
of fish mgrating downstream Howse (1966) reported | arge nunbers of squawfish
in Round Lake in August, and all fish sanpled were spent.

Several nethods of controlling squawfi sh were used with varying degrees of
success. Gllnetting (Forester and R cker 1941; Jeppson 1957; Jeppson and Platts
1959), trapping (Hamlton et al. 1970), dynamting (Jeppson 1957, Keating 1958),
electrical barriers or electrofishing (Maxfield et al. 1959), and water |evel
mani pul ati on (Jeppson 1957; Pollard 1972) were tried on nunerous bodies of water
t hroughout the northwest. Chemicals were used extensively in the Lhited States
since the 1930s to nani pul ate undesirable fish comunities (Qay et al. 1984).
Squoxi n was successfully shown to be specific for squawfish (MacPhee 1967, 1969)
and effective at reducing popul ation levels (Keating et al. 1972; QOtmann 1973;
WAt son 1973).

In terns of effectiveness and desirability, squoxin would be the clear
choice for control of squawfish in the St. Joe and St. Maries river systens.
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However, because squoxin is not a registered piscicide, it has not been available
for use since the late 1970s when it was used under an experinental permt. The
US Environnental Protection Agency admnisters the registration of pesticides,
and the process is not an easy natter. Data requirenments are difficult to neet,
nust be devel oped according to specific guidelines, and take substantial anmounts of
time and nmoney (two to four years and as nuch as 2.0 million dollars [Rulifson
1984]).

In 1988, a feasibility study was conducted on the St. Joe and St. Maries
rivers to determne the effectiveness of various nethods of renoval on squawfish
(Horner et al. 1989). Hectrofishing was the nost successful method tried. This
nmet hod has several drawbacks, however. It is labor intensive, has a localized
effect, and is ineffective in large, deep pools where squawfish tend to
congr egat e.

In 1990, an attenpt was made to bl ock the upstream (spawning) mgration of
squawfish into the St. Maries Rver (Figure 1). A tenporary weir and trap was
used to block the mgration. A weir, in sonme situations, can be used to collect
fish. The St. Maries Rver was selected instead of the . Joe R ver because of
the | ower volurme of water present during periods of mgration.

OBJECTI VES

Eval uate the potential for bl ocking the spawning mgration of squawfish in
the St. Maries River using a tenporary weir.

VETHODS

The weir was constructed on June 20, 1990, approximately 1 km downstream
from the railroad bridge at Lotus (Figure 2). The site consisted of two
channel s; the main channel 50 m wi de and a side channel 15 m w de. Véter depth
varied from0.3 mto 1.0 m The substrate consisted of boul ders, cobble, gravel,
and sand.

The weir consisted of welded nmetal frames with two horizontal pieces 3 m
long and two vertical pieces 0.6 mlong. The frame was nade from5 cmx 5 cm
angle iron. Holes, 2.5-cmin dianmeter, were drilled 1.9 cm apart in the two
hori zontal pieces of the frane. Metal bars, 2.5-cm outside dianmeter, electrical
conduit 1-mto 1.5-mlong were inserted through the holes creating a picket
fence. The tripods consisted of three |legs nade of 5-cm outside dianeter steel
pipe 2 mlong. Wod stringers (14), 10 cmx 10 cmx 5 m were placed against the
tripods for added strength. Heven tripods were placed in the river, two rows of
stringers were wired to the tripods, and the netal frames were then wired to the
stringers. The weir in the main channel was angled upstream and had a trap at
the apex. The trap was 1.2 m square and 1 m high. The sides of the trap
consisted of alumnumgrates 1.2 mx 1 mwth netal slats 1.3 cm apart. The
three grates slid into channels on the top and bottom of the trap. The top and
bottom were made from nmarine grade plywood and cut to 1.2 msquare. The trap was
held together by 1.2 cmx 10 cmbolts. The downstreamside of the trap consisted of
32 pieces of conduit slid through holes on the top and bottom forming a "V
entrance into the trap. The trap and weir were located at the upper end of the
island and the weir on the side channel was |ocated at the | ower end of the
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Figure 1. Location of squawfish weir in St. Maries River, Idaho, 1990.
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Figure 2. Squawfish weir and trap location on St. Maries River, Idaho, 1990.
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island (Figure 2). The side channel weir did not have a trap and directed
upstreammnigrating fish into the mai n channel.

Trapped gane fish species were i mmedi ately rel eased upstream Squawfish
were renoved and di sposed.

RESULTS

Fish were not effectively trapped mgrating upstream The weir in the St.
Maries R ver was not installed early enough to capture upstream mgrating
squawfish. River flows in excess of 15.5 mi/s (550 cfs) prevented installation
of the tenporary weir until June 20, 1990. Onh June 22, 1990, six squawfish were
renoved fromthe trap, and several hundred squawfi sh were seen bel ow the weir.
The weir was vandal i zed the week of June 25, 1990, and fish passed through the
holes in the weir. No other fish were seen or trapped mgrating upstream

O July 9, 1990, 39 squawfish and 78 suckers GCatostorus nacrocheilus (Table
1) were renoved fromthe upstreamside of the weir after being pinned agai nst the
pi ckets. A total of 1,189 squawfish and 2,150 suckers were pinned agai nst the
upstream side of the weir and renoved. The weir was dismantled on July 30, 1990
after the nunber of fish being picked off the weir declined to 50 per week.

DI SCUSSI ON

The begi nning of the squawii sh spawning migration appears to be triggered
primarily by increasing water tenperatures, beginning in April and peaking in
late June or early July. Effective control of squawfish with a trapping
operation would need to occur in early spring in the lower river. Wifortunately
spring runoff also occurs during the squawfish mgration period nmaking it
i npossible to effectively trap with conventional picket weirs.

V& were able to install and operate the squawfish trap in the St. Mries
R ver when flows dropped bel ow 550 cfs. Mean nonthly flow in the St. Maries
Rver was less than 550 cfs in 2 out of 11 years in April and 6 out of 11 years
in My (Table 2). Athough it appears that river flows mght allow some trappi ng
of squawfish in the lower St. Maries Rver prior to squawfish noving upstream
that is not the case in the St. Joe Rver. The St. Joe Rver is a nuch |arger
system and di scharge during the squawfi sh spawning migration is too great to
operate a picket weir (Table 3).

Construction of a weir capable of trapping mgrating squawfish at high
flows is technically possible, but economcally not feasible under existing

budget constraints. A concrete sill would need to be placed on the river bottom
and a floating weir capable of trapping upstream mgrating fish but allow ng
debris and downstream nmigrating fish would be attached to the sill. Cost

estimates from sal non weirs operating in A aska exceed $150, 000.
Based on existing research in the St. Joe Rver, it does not appear that
squawf i sh pose a serious threat to the trout population from either conpetition

or predation. However, they are considered a nui sance by anglers, and reduci ng
t he squawfi sh popul ati on woul d benefit anglers primarily through an increased
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Table 1. Nunber_ of fish binned aocai nst the upnstream side of
the weir inthe St. Maries R ver, |daho, 1990.

Nunber of fish

Dat e sauawf i sh suckers bul | heads
7/ 9 39 78 6
7/ 13 187 545 8
7/ 16 371 446 2
7/ 19 254 417 1
7/ 23 216 485 3
7/ 26 75 103 N
7/ 30 a7 76 .-
Tot al 1,189 2,150 20
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Tabl e 2. Mean nonthly river flows (cfs) in the St. Maries River, |daho,
during March, April, My, June, and July, 1980-1990.

Year Mar ch Apri | May June July
1980 421 550 446 473 130
1981 321 579 501 415 166
1982 319 597 504 395 163
1983 1, 683 535 562 276 183
1984 1, 156 1,001 868 652 163
1985 1, 388 1, 543 801 394 94.2
1986 1, 136 563 395 154 88.3
1987 715 457 272 134 91.8
1988 464 612 286 159 90.1
1989 636 1, 305 694 284 92.0
1990 - - 1,218 1, 352 1, 005 - -
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Table 3. Mean nonthly river flows (cfs) inthe S. Joe R ver during
March, April, My, June, and July, 1980-1990.

Year Mar ch Aori | May June Jul v
1980 1, 364 5, 542 6, 845 4, 246 1, 346
1981 2,112 3,934 5,436 4,436 1, 629
1982 3, 466 4, 464 9,211 6, 976 2,110
1983 3,973 3,755 6, 990 4,493 1, 960
1984 2,622 4,140 6, 627 5, 854 1,714
1985 1, 079 6, 067 9, 060 5, 348 1, 146
1986 5, 598 4,819 5, 202 2,437 840
1987 2,528 5, 264 4,816 1,398 643
1988 1, 568 5, 456 4,554 2,279 865
1989 2,025 7,248 7,173 4, 085 1, 106
1990 - 7,751 6, 044 6, 086 --
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chance of hooking a gane fish. V& believe the nost realistic and cost effective
met hod for reducing squawfish is to encourage harvest by anglers.

RECOMMVENDATI ON

Encourage and support squawfish derbies by anglers to reduce nuisance
popul ations in a cost effective way.
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| NTRODUCTI ON

The Spokane R ver has the potential to provide good fishing for anglers.
It is located between two naj or popul ation centers, Spokane, Washi ngton, and
Coeur d' A ene, Idaho (Figure 1). Two nmajor studies have been conducted to assess
the fish population and the fishery; Bailey and Saltes (1982) and Bennett and
Underwood (1988). Bailey and Saltes (1982) covered the river fromPost Falls Dam
(river km 164.2) to Geen Street, Spokane (river km 125.5). Bennett and
Unhderwood (1988) concentrated from Post Falls Dam downstreamto the Idaho state
line (river km 154.8).

The study conducted in 1990 covered the river fromPost Falls Dam down to
Sul l'i van Road, Spokane (river km141.1). This study had two maj or goals:

1. Conpare the fish populations in Washington and |daho to determne
if fishing regulations affect the abundance and structure of the
fish popul ation. Wshington fishing regulations on the Spokane R ver
are 1 fish over 203 mm (8 inches) and termnal fishing tackle is
restricted to flies and lures only with an opening day of April 28,
1990. In Idaho, there is a 6 fish bag limt, no length restriction, no
tackl e restriction, and openi ng day was May 27, 1990.

2. Verify the findings of Bennett and Underwood (1988) relating to
exploitation and nortality of fish over 356 nm (14 inches).

OBJECTI VES
1. Determ ne fishing pressure, harvest, and catch rates in |Idaho and
Washi ngt on.
2. Determ ne exploitation of trout over 356 nm (14 inches).
3. Estinmate the popul ation of trout in Washi ngton and | daho.
STUDY AREA

The Spokane R ver begins at the nmouth of Coeur d A ene Lake and enpties
into the Colunbia Rver. In 1906, a damwas built near Post Falls and inundated
the upper 16.8 kmof the river. At the dam the Spokane R ver drains 958, 300
hectares and includes the Coeur d Alene and S. Joe river drainages. Rver flows
bel ow the dam ranged 14 n¥/s (lowest on record, 1967) to >1,416 m¥/s (highest on
record, 1974) (Bailey and Saltes 1982).

The study area covered the section of river fromPost Falls Damto Sullivan
Road, Spokane, a total of 23 km (Figure 2). It was divided into two sections;
Wéshi ngton 13.7 kmand Idaho 9.4 km (Bailey and Saltes 1982). The study area was
restricted to this section for the Spokane R ver because of the sinilarity of
habitat and water tenperatures. Below Sullivan Road, the river receives water
from the Rathdrum aquifer which reduces water tenperature and increases
di schar ge.
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The creel census portion of the study included the entire 23kmreach in
| daho and Véshi ngton. However, the trout popul ation estimate only included the
reach from Gorbin Park in lIdaho downstreamto Harvard Road in Véshi ngt on because
boat launches are located at these two sites. The reach from GCorbin Park to the
state lineis 6.1 kmand fromthe state line down to Harvard Road is 5.3 km

METHODS

The fish were collected by electrofishing in the spring for the
t aggi ng/ expl oi tati on conponent of the study and in the fall for the popul ation
estimate. An alumnumdrift boat nodified with el ectrofishing equi pment was used
to collect the fish. Two boomtype el ectrodes, nmounted on the bow with a 60 cm
di aneter hoop and six 60 cm netal cables on each boom were the positive
el ectrodes. The drift boat was the negative electrode. A Coffelt nodel WP 2C
converted the AC current into pul sed DC current. The voltage was set at 350
volts, which provided the strongest field with mninuminjury to the fish. Four
flood lights were nmounted on the bow to illumnate the netting area. The crew
consisted of two netters in the bow of the boat, one of which controlled the
on/off foot pedal, and an oarsman who controlled the boat and generator/WP
conpl ex.

W | aunched at dark and drifted downstream al ong the shoreline. The
shoreline was alternated on different nights. Eddys were fished with the current
(usual l'y upstream). The duration of the energized field tine (EFT, the tine
electrical current is applied to the water) varied from 30 seconds to severa
mnutes. Stunned fish were netted and placed in a live well. Periodically, we
woul d stop md-stream and collect data fromthe captured fish. Data included
species length (total mm, weight (g), and scale sanples fromthe first 10 fish
per 10 mm |l ength group. Tagging or fin clipping took place at this tine.

Expl oi tation

Fi sh over 356 nmwere tagged with a nunbered $5 reward Fl oy tag on March
26-29, 1990. Exploitation was calculated fromthe nunber of tags returned.

Popul ati on Estimate

Al fish collected during the initial marking period, Cctober 1-12, 1990,
were marked with an adi pose fin clip. Al fish collected during the first of two
recapture nights, Cctober 19-20, 1990, were narked with a caudal fin hole punch
so they woul d not be counted again the second night.

A nodified Petersen mark and recapture nethod was used to estimate the
trout population in Idaho and Washi ngton (Bennett and Underwood 1988).
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(M+1) (C+1)
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population estimate

number of fish marked

number of fish caught during the recapture run
number of recaptures

Where:

R 2>
oo

A
Variance of N

95% Confidence Interval:

95% CI N = +1.96) VVN
Agi ng

| npressions were nade fromthe collected fish scales. Scal es were placed
on a 25 mMmx 75 anPI_astlc strips. The strips were placed between two netal
plates and inserted into a Carver nodel C | aboratory press. Pressure was
I ncreased to 364 kg/cnf (20,000 psi) and held for 10 seconds. The nunber of
annul i was counted using an Eberbach Scal e Reader and recorded.

Creel Survey

A creel survey was used to collect data to estinate fishi n? pressure and
harvest on the Spokane R ver from Post Falls Damdownstreamto Sullivan Road in
Spokane, Washi ngton (Figure 2&. The river was divided into two sections; Post
lIzalls Damto the state line (9.4 knm) and the state line to Sullivan Road (13.7

The creel survey period, April 28, 1990 to Septenber 7, 1990 in Wshi ngton
and May 27, 1990 to Septenber 7, 1990 in ldaho, was divided into ten 2-week
intervals. During each interval, each section was sanpl ed on 50% of the weekend
days and 20% of the weekdays. Instantaneous angl er counts were nade four tines
per survey day. Angler interviews were conducted between counts. Information
col l ected during the interviews included nunber of anglers per group, total
nunber of hours, nunber of fish harvested, nunber of fish released, total nunber
of fish caught, and nunber of each speci es harvest ed.

A conput er pr ogcr)am desi gned and devel oped by Tom MArthur (1daho Depart nent
of Fish and Gare, ise) was used to sumarize creel data, estimate fishin
pressure and harvest and cal culate catch rates for each section during eac
Interval and for the entire census period.
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RESULTS

Popul ati on Estinate

~ The estinated nunber of rainbow trout Oncor hynchus_%ryki ss in ldaho and

Washi ngton was simlar, 2,012 and 1,992, respectively. Confidence intervals were

+ 17% and 19% for |daho and Washi ngton, F{gspectlvely sTabIe 1). Density

estinmates for rainbow trout were 0.7 fish/100 ntf, or 330 fish/kmand 0.4 fish/100
, or 376 fish/kmin |Idaho and Washi ngton, respectively (Table 2).

The nunber of brown trout Salno trutta in each section was 292 and 219 for
| daho and Véshington, respectively. The confidence intervals were = 102 and *
40 for Idaho and Washi ngton, respectively (Table 1).

Expl oi tation

~ Atotal of 144 tags were put into rainbow and brown trout over 356 mmin
Vishi ngt on ((175) and Idaho (69) (Table 3). The exploitation for the tagged fish
was 13% and 7%

Creel Survey

_ I daho angl ers expended an estimated 6,193 hours to catch an estinmated 2, 009
fish for a catch rate of 0.3 fish/hour (Table 4). Only 30% of the fish caught
were harvested, and rainbow trout were 85% of the fish harvested. Chi nook sal non
0. tshawytscha, brown trout, and cutthroat trout Q clarki conprised 12% 1% and
3% respectively, of the fish harvested. -

“Washi ngton angl ers expended an estinated 2,844 hours to catch an estinated
781 fish for a catch rate of 0.3 fish/hour. Only 12% of the fish caught were
harvested and 55% of the harvested fish were rainbow trout. Brown trout and
Lcll)Jtthroat trout conprised 34% and 11% respectively, of the harvested fish (Table

Popul ati on Structure

The conbination of age 1, 2, and 3 rainbow trout conprised 94% and 86% of
the aged rainbow trout in |daho and Washi ngton, respectively. The conbi nation
of age 1, age 2, and aﬂe 3 brown trout conprised 86% and 93% of the aged brown
trout in ldaho and Washi ngton, respectively (Table 5). Mean |engths of rai nbow
trout age 1, age 2, and age 3 in ldaho were 194 nm 258 mm and 358 mm
respectively (Table 6). Mean |engths of rainbow trout age 1, age 2, and age 3
i n WAshi ngton were 201 nmm 276 mm and 362 mm respectively (Table 6).

In Idaho, 36% of the rainbow trout over 200 mm were greater than 300 mm
gTabI e 7)|_. I n Vashi ngton, 50% of the rainbow trout over 200 nmwere greater than
00 mm (Table 7). The percentage of brown trout greater than 300 nmin |daho and
Washi ngton was 61% and 25% respectively (Table 8).

The Pro ortional stock density (PSD) was calculated for rainbow trout and
brown trout (Table 9). PSD is the proportion of fish of quality Iength (300 nm)
or trophy length (400 nm) in the popul ation.
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Tabl e 1. Popul ation estimates for rainbow trout and brown trout in the Spokane River from Corbin Park near
Post Falls, |1daho down to the |daho/Washington state line and fromthe state |ine down to Harvard
Road near Spokane, Washington, Cctober 20, 1990.

Speci es Locati on M1 C+l R+1 N VN Cl Range
Rai nbow t r out | daho 456 375 85 2,012 30,169 340(17%) 1,672<N<2,352
Washi ngt on 448 298 67 1,992 39,046 387(19%) 1,605<N<2,379
A
Br own trout I daho 53 33 6 292 10.370 102(35%) 190<1§<395
Washi ngt on 70 50 16 219 1,583 40(18%) 179<N<259
Conbi ned | daho 508 407 90 2,297 45,170 417(18%) 1,880<N<2,714
Washi ngt on 517 347 82 2,188 37,761 381(17%) 1,807<N<2,569
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Table 2. Density estimtes for rai nbow and brown trout in the Spokane Ri ver from Corbin Park near Post Falls,
| daho down to the | daho/Washington state line and fromthe state line down to Harvard Road near
Spokane, Washi ngton, COctober 20, 1990.

Cength Vean w dith Area N Fi sh/ 100 nt Fi sh/ ki
Locati on (km (m (n? Rb Bn Rb Bn Rb Bn
| daho 6.1 46 280, 60 2,012 292 0.7 0.1 330 48
0
Vashi ngt on 5.3 69 365, 70 1,992 219 0.4 0.05 376 41

TABLES- V



Tabl e 3.

The nunber of tags returned and exploitation of fish caught in
t he %Pokane River fromPost Falls Dam |daho down to the

| daho

Sul I'i van Road near Spokane,

Washi ngton state line and fromthe state |line down to
Washi ngt on, 1990.

Nunber of tags

Nunber of tags

____returned

Expl oi tati on percent age

Locati on r ai nbow br own r ai nbow brown rai nbow br own conbi ned
| daho 47 22 8 17.0 4.5 13.0
Washi ngt on 65 10 4 1 6.2 10.0 7.0
TABLES- V
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Tabl e 4.

Esti mated angl er

hours, total

fish caught,

and catch rates per section for the survey period
(April 28, 1990 to September 7, 1990) on the Spokane River from Post Falls Dam
t he I daho/Washington State |ine and fromthe state Iine down to Sullivan road near Spokane,

| daho down to

Washi ngt on.
Hour s Nunber of fish
Secti on fished harvested released caught CR Rb Bn c Bk Ck
1 (1daho) 6, 193 623 1, 332 1, 955 0.3 528 5 18 0 72
+ at 95% Cl 854 260 91 306 236 9 28 0 86
2 (Washi ngt on) 2,844 92 690 782 0.3 50 31 10 0 0
+ at 95% Cl 613 97 485 516 44 83 22 0 0
Tot al 9. 037 714 2,022 2,736 0.3 578 36 28 0 72
+ at 95% Cl 1,051 277 493 600 240 84 36 0 86
rai nbow trout

brown trout
cutthroat trout
brook trout Ck =



Tabl e 5. Nunber and percentage of aged rai nbow and brown trout collected by

el ectrofishing in the

Spokane R ver in 1990 from Corbi n Park near Post

Falls, |daho down to the |daho/Washington state |ine and fromthe

state line down to Harvard Road near Spokane, Washi ngton.

Aages

Speci es Location n Y% n Y% n Y% Y% Y%
Rai nbow trout

| daho 15 10 76 50 52 34 4 1

Washington 21 21 41 41 24 24 5
Brown trout

| daho 1 2 23 52 14 32 5 9

Washi ngt on 2 3 48 80 6 10 7 0
TABLES- V 80



Table 6. Mean |l ength of aged rai nbow and brown trout in the Spokane R ver,
1990, from Corbin Park near Post Falls, |daho down to the
| daho/ Washi ngton state [ine and fromthe state |ine down to Harvard
Road near Spokane, Washi ngt on.

Mean | enat hs (mm

Speci es Locati on age 1 age 2 age 3 age 4 age 5

Rai nbow t r out

| daho 194 258 358 397 410

Washi ngt on 201 276 362 410 413
Brown trout

| daho 195 267 381 528 502

Washi ngt on 243 265 401 430
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Table 7. Percent conposition of various |ength Eroups. of rai nbow trout
col lected by el ectrofishing in the Spokane R ver from Corbin
Park near Post Falls, |daho down to the |daho/ Washi ngton state
line and fromthe state |ine dow to Harvard Road in Spokane,
Washi ngt on, 1990.

| daho WAshi nat on Bot h

Lenath (mm n Y% ol % n
>200 43 100 405 10 83

3 0 8
200- 299 27 64 202 50 47

7 9
300- 399 14 33 179 44 323

4
400- 499 12 3 24 6 36
500 and up 0 0 0 0 0
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Tabl e 8. Percent conposition of various |ength groups of brown trout collected
by el ectrofishing in the Spokane River from Corbin Park near Post
Falls, Idaho down to the |Idaho/Washington state |line and fromthe
state line down to Harvard Road near Spokane, Washington, 1990.

| daho WAshi nat on Bot h
Lenath (mm n Y n % n Y%
>200 5 10 6 10 11 10
1 0 8 0 9 0
200- 299 2 39 5 75 71 60
0 1
300- 399 9 18 8 12 17 14
400- 499 1 35 9 13 27 23
8
500 and up 4 8 0 0 4 3
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Table 9. Proportional stock densities for rainbow trout and brown trout
okane R ver from Corbin Park
| daho down to the | daho/ Vshi ngton state |ine and

collected by electrofishing in the Sp
near Post Falls, \ )
EB%E;the state line down to Harvard Road i n Spokane, Washi ngton,

Length (nm . | daho - Washi nat on

Rai nbow t r out

200 and up 433 405

300 and up 156 36 203 50

400 and up 12 3 24 6

Brown trout

200 and up 51 68

300 and up 31 61 17 25

400 and up 22 43 13

500 and up 4 8 0 0
84
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Exanpl e:

PSD = Nunber quality length (300 mm)
Numnmber stock length (200 mm)
The PSD values for rainbow trout over 400 mn%rogsrg length) in Idaho and
e

Washington was 3 and 6, respectively (Table 9). val ues for brown trout
over 400 mmin |Idaho and Washi ngton was 43 and 13 (Table 9

V]IV

DI SCUSSI ON

~ The rainbow trout popul ations in Washington and |daho appear to be very
simlar. The population estimates were virtually the sanme; 2,012 in |daho
I(_bCI)rbln Park to the state line) and 1,992 in Washington (state line to Harvard

ad). The percentage of rainbow trout in each age group was simlar (Table 5).
Mean lengths of eac a%e grou? were also simlar (Table 6). Total nortality was
simlar; 0.66 and 0.58 for |daho and Washi ngton, respectively. The biggest
difference was in the percenta%% of quality fish; fish over 300 mm PSD val ues
were 36 and 50 for Idaho and Washington, respectively. The difference between
Idaho and Washington was attributed to the higher exploitation rate in ldaho;, 17%
in ldaho and 6.2% in Washington. The exploitation rates corresponded to the
total fishery effort which was over two tinmes greater in Idaho (Post Falls Damto
the state line) than in Wshington (state line to Sullivan Road) (Table 4).
Angler effort decreased in Washington during the heat of the summer. The | ower
fishing effort in Washington nmay be attributed to the unusually hot air
tenperatures. During interval 6, the weather noderated and fishing pressure
i ncreased (Appendix A). The lower exploitation rate in VWashington may al so be
due to nonconpliance of tag returns.

Bailey and Saltes (1982g reported total fishing hours in Idaho in 1980 and
1981 as 11,026 hours and 8,816 hours, respectively, and in WAshington (Sections
6, 5 and 4) as 8,503 hours and 9,324 hours in 1980 and 1981. These totals were
nuch higher than the 1990 totals for the corresponding sections of 6,193 hours
and 2,844 hours in Idaho and Washington, respectively. Again, weather was
probably the controlling factor. Even though angler effort was down, catch rates
increased from 0.1 fish/hour in 1980 and 1981 for both Idaho and WAshington to
0.3 fish/hour in 1990 for both. Qur survey did not cover the period after
Septenber 7, 1990. It appeared, from our peéersonal observations, that fishing
continued at a lower effort in ldaho, but catch rates may be higher, especially
as the water cool ed down and the fish becane nore avail'able to the angler.

Mrtality

Fishing nortality was relatively low in both Idaho and Véshi ngton; 0.28 and
0.09, respectively %,Table 10). The difference was attributed to the nore
restrictive regulations for Véshington; 1 fish over 200 mm and the |ower fishing
effort. These fishing nortality values were simlar to those reported by Bennett
and Underwood (1988) which ranged from 0.153 to 0.366. Natural norality is the
| arger conponent of total nortality and nay_ne?jdte any attenpt to inprove the
fishery through fishing regul ations. The conbi nati on of post-spawni ng stress and
hi gt:[I \IAatter tenperature, ich can exceed 20°C, may cause nost of the natural
nortality.
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Tabl e 10.

Surmar¥ of annual and instantaneous nortality rate in the Spokane
roir _ | daho down to the Idaho/
Washi ngton state line and fromthe state |ine down to Harvard Road

R ver

om Corbin Park near Post Falls,

near Spokane, Washi ngton, 1990.
State
Speci es S A F M Z E
| daho
r ai nbow 0. 34 0. 66 0. 28 0. 82 1.10 0.17
br own 0.42 0. 58 0. 07 0. 80 0.87 0. 045
Washi ngt on
rai nbow 0. 42 0. 58 0. 09 0.77 0. 86 0. 06
br own 0.19 0.81 0. 20 1. 40 1. 60 0. 10
S = Annual survival
A = Annual nortality
F = Instantaneous fishing nortality
M = I nstantaneous natural nortality
Z = Total instantaneous nortality
E = Annual exploitation
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Popul ati on Estinate

Bennett and Underwood (1988) estinmated 19,029 trout in the Spokane R ver
fromPost Falls Damto the Idaho state line. To be directly conparable to the
1990 study, only the mddl e and | ower sections in Bennett and Underwood's study
were included in an estimate of 7,858 + 1,557 trout (from Corbin Park down to the
| daho state line) (Table 11). Bailey and Saltes (1982) reported 889 trout in
| daho in the sane section and 167 trout in Washington fromthe state line to
Harvard Road (they suggest this was an underestimate of the true popul ati on)
(Table 12). Qur study reported popul ation estimates of 2,012 and 1,992 in |daho
and Washington, respectively, in Cctober 1990. This represented a 75% decline
in ldaho of the estinated popul ation nunber fromthe Bennett and Wnhderwood (1988)
adj ust ed popul ati on esti nmate.

Bennett and Underwood (1988) suggested that successful spawning and
energence appeared to be closely related to flows and that a higher recruitment
is necessary to provide enough fish to survive to trophy size. Their data
i ndicated mninum flows of over 170 m¥/s (6,000 cfs) from April 1 throug7h Juyne
30 would protect 65% of the avail able spawning habitat. F ows less than 170 m/s
woul d increase intergravel nortality of eggs and fry. During the 8ast ten years,
only once in 1984 did flows remain above 170 n¥/s until June 30 (Table 13).

The | ow 80%'“ ation estimate in 1990 can be attributed to four years of
flows bel ow 17 /s before June 17, 1986-1989 (Table 13). The high popul ation
esti r%te in 1985 was preceded by four out of five years of flows renai ning above
170 nr/s until the last week of June 1980-1984 (Table 13)

CONCLUSI ON

Rai nbow trout popul ations in the Spokane Rver from Gorbin Park down to the
| daho/ Vashi ngton state line and fromthe state |ine down to Harvard Road were
simlar in 1990. Year class strength was still hi ghIY vari abl e and appeared to
be related to spring spawning and incubation flows. H gh sumrer water
tenperatures may also contribute to high natural nortality, especially in post-
spawni ng adul t” fi sh.

) Attenpts to inprove the trout fishing with restrictive regulations may have
little effect. Angler exploitation, as determned by returns of tagged fish, was
again relatively lowin 1990, simlar to past studies. Reducing harvest would
only allow trout” to reach an older age (larger size) if natural nortality factors
were al so reduced.

Bennett apd Underwood (1988) recommended spawni ng and incubation flows of
at least 170 m/s to insure nmore consistent recruitment. Construction of new
spawning beds at lower flow levels may also help to insure better recruitnent.

inmumrecruitrment would help to insure a greater nunber of fish reach an ol der
age.

It is unlikely that high sumer water tenperatures can be reduced. Varm
surface water is drawn from Coeur d A ene Lake and then heated even nore as it
[Ia_asses through the inpounded portion of the Spokane R ver above Post Falls Dam
he frequency and duration of stressful or |ethal sunmmer water tenperatures has
not been determ ned. Trout in WAshington can escape into a thermal refuge
Prow ded by significant ground water recharge but there is no thermal refuge In
the lIdaho portion of the river. W do not know if ldaho fish utilize refuge and
if so, do they return to |Idaho once tenperatures cool? Better know edge of
various conditions that effect trout survival will be necessary to determne how
to best enhance this fishery.

R1DJ1991
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Tabl e 11. Conparisons of popul ation estinmates for rainbow trout in the Spokane River in 1981, 1986, and
1990 (Bailey and Saltes 1982; Bennett and Underwood 1988). The 1981, 1986 nodified, and 1990
popul ation estinates are for the portion of river from Corbin Park down to the |daho/

Washi ngton state line during fall popul ation estinmates. The unadjusted 1986 popul ation
estimate is for the |Idaho portion of the Spokane R ver from Post Falls Dam down to the state |ine.

Year M C R N VN cl fish/km
1981 61 115 7 899 84, 290 567 (63% 150/ 118
1986 1,014 1, 950 111 17, 681 2, 344, 620 3,001 (16.7% 1,881/ 979
1986 637 972 78 7, 858 631, 140 1,557 (20% 1, 288/ 650
(rodi fi ed)
1990 455 374 84 2,012 30, 169 340 (17% 377/ 154
M = Nunber of fish nmarked
C = Nunber of fish caught during recapture run
R = Nunber of fish recaptured
N = Popul ation estimate

VN = Variance of the popul ation estinate

Cl = Confidence interval
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Table 12. Conparisons of popul ation estimates in the Spokane River fromthe |daho/Washi ngton state |ine

to Harvard Road near Spokane, Washington, 1982 and 1990.

Year M C R N WN c fish/km
1982 43 18 4 167 4,010 124 (74% 30
1990 447 297 66 1,992 39, 046 387  (19% 376

M = Nunber of fish marked

C = Nunber of fish caught during recapture run

R = Nunber of fish recaptured

N = Popul ati on estimate

N = Variance of the popul ation estinmate

| =

o<

Confidence interva
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Table 13. Mean nonthly flows in the Spokane River bel ow Post Falls Dam

1980- 1989.
Dat e when fl ows
Year Mar ch A@P??n ”“”tnéy How “jdﬁe July rgfgggdc?g
1980 6, 194 9, 307 12, 950 9, 308 2,431 6- 24
1981 6, 740 9, 952 12,170 10, 048 3,230 6- 29
1982 18, 780 14, 730 19, 500 12, 760 3,011 6- 26
1983 14, 890 10, 460 12, 400 7,483 3,778 6-12
1984 10, 550 13, 280 14, 140 13, 570 2,847 6- 30
1985 3,380 16, 790 18, 020 10, 360 1,535 6- 16
1986 18, 230 12, 940 9, 594 3, 806 1,167 6- 04
1987 10, 160 11, 220 8, 525 2,113 1, 066 5-18
1988 4,824 14, 460 7,779 3,621 1, 219 6-01
1989 7,569 20, 360 16, 800 6, 674 1, 445 6-17
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RECOMVENDATI ONS

1. Determne the frequency and duration of stressful and |ethal sumer
water tenperatures in the Idaho portion of the Spokane R ver by |ooking
at historical records.

2. Det er mi ne nmovenent of rainbow trout between |daho and Washi ngt on.

3. Mintain spring flons of 170 m¥/s from April 1 to June 30 to insure maxi num
recruitnent.

4. Look for opportunities to enhance or create spawning substrate at |ower
flows.
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* IDAHO DEPARTMENT OF FISH AND GAME
* STATEWIDE CREEL CENSUS
* - SUMMARY FOR PRESSURE BY INTERVAL AND DAYTYPE
* BODY OF WATER:SPOKANE RIVER } EPA NUMBER:1701030500400.00
* 1990
E R 23 2 E d d D R Y R L L B gy L O S T R et R Bttt bt s s s s e &
SECTION | i § BOAT § BANK ¢ TUBE { ICE ( TOTAL
NUMBER ([ INTERVAL § DAYTYPE { ANGLERS { ANGLERS { ANGLERS { ANGLERS {{ ANGLERS
il q f HOURS ¢ HOURS ¢ HOURS ¢ HOURS ¢ HOURS
1 1 Weekday 0 0 0 0 0
1 1 Weekend 0 0 0 0 0
Interval Totals: 0 0 0 0 0
+/- at 95% C.I.: 0 0 0 0 0
1 2 Weekday 0 0 0 0 0
1 2 Weekend 0 0 0 0 0
Interval Totals: 0 0 0 0 0
+/- at 95% C.I.: 0 0 0 0 0
1 3 Weekday 0 1225 0 0 . 1225
1 ' 3 Weekend o] 360 30 0 390
Interval Totals: 0 1585 30 0 1615
+/~ at 95% C.I.: 0 227 60 0 235
1 4 Weekday 0 225 . 0 0 225
1 4 Wngend 0 405 54 0 459
Interval Totals: 0 630 54 0 684
+/- at 95% C.I.: 0 238 70 (0] 248
1 5 Weekday 0 472 270 0 742
1- S Weekend 0 195 41 0 237
Interval Totals: 0 667 311 0 979
+/- at 95% C.I.: 4] 337 300 0 451
1 6 Weekday 0 621 0 0 621
1 6 Weekend 0 373 27 0 399
Interval Totals: 0 994 27 0 1020
+/- at 95% C.I.: 0 439 37 0 441
1 7 Weekday 0 518 0 0 518
1 7 Weekend 0 276 0 0 276
Interval Totals: 0 794 0 0] 794
+/- at 95% C.I.: 0 334 0 0 334
1 8 Weekday 0 272 0 0 272
1 8 Weekend 0 159 0 0 159
Interval Totals: 0 431 0 0 431
+/- at 95% C.I. 0 196 0 0 196
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* IDAHO DEPARTMENT OF FISH AND GAME -
* STATEWIDE CREEL CENSUS )
* SUMMARY FOR HARVEST BY INTERVAL AND DAYTYPE
* BODY OF WATER:SPOKANE RIVER . _ EPA NUMBER:1701030500400.00
* 1990
****************************************************************************xw~
SECTION { q { NUMBER ¢ NUMBER ¢ TOTAL ¢ NUMBER { NUMBER
NUMBER ¢{ INTERVAL { DAYTYPE q KEPT I RELEASEDY CAUGHT ¢ RAINBOW { CUTTHRT
1 9 Weekday 0 0 0 0 0
1 9 Weekend 0 0 0 0 0
Interval Totals: 0 0 0 0 0
+/- at 95% C.I.: 0 0 0 0] 0
1 10 Weekday 0 0 0 0 0
1 10 Weekend 18 4 22 18 0
Interval Totals: 18 4 22 18 0
+/- at 95% C.I.: 18 9 20 18 0
P
Section Totals: 601 1332 2009 528 .18
+/- at 95% C.I.: 260 91 306 236 28
AR KA KA KKK IR AT KEAKAKEAKEALXAAKLAAKERAKEIAAALAA AR xx ™~
2 1 Weekday 2 7 8 2 0
2 1 Weekend 31 92 123 0 0
Interval Totals: 33 99 131 2 0
+/- at 95% C.I.: 83 228 265 4 0
2 2 Weekday 0 21 21 0 0
2 2 Weekend 0 122 122 0 0
Interval Totals: 0 143 143 0 0
+/- at 95% C.I.: 0 269 269 0 0
2 3 Weekday 0 0 0 0 0
2 3 Weekend 0 0 0 0] 0
Interval Totals: 0 0 0 0 0
+/- at 95% C.I.: o] 0 0 0 0
2 4 Weekday 0 0 0 0 0
2 4 Weekend 0 0 0 0 0
Interval Totals: 0 0 0 0 0
+/~ at 95% C.I.: 0 0 0 0 0
2 5 Weekday 0 0 (o] 0 0
2 5 Weekend 6 49 55 6 4]
Interval Totals: 6 49 55 6 0
+/- at 95% C.I.: 9 46 44 9 0
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* IDAHO DEPARTMENT OF FISH AND GAME ~
* STATEWIDE CREEL CENSUS N
* SUMMARY FOR HARVEST BY INTERVAL AND DAYTYPE .
* BODY OF WATER:SPOKANE RIVER : EPA NUMBER:1701030500400.00
* 1990 N
k2 2 2 &S 2 32222 RS L I RES LSS R LTSI ITLLLIL SRR LT LT LSS0t tS RS &L & 0
SECTION { q f{ NUMBER ¢ NUMBER ¢ TOTAL §{ NUMBER { NUMBER
NUMBER ¢ INTERVAL ¢ DAYTYPE § KEPT { RELEASEDY CAUGHT ¢ RAINBOW {{ CUTTHRT
2 6 Weekday 0 71 71 0 0
2 6 Weekend 41 183 224 30 10
Interval Totals: 41 254 295 30 10
+/- at 95% C.I.: 42 299 319 34 22
2 7 Weekday 0 0 0 0 0
2 7 Weekend 12 0 12 12 0
Interval Totals: 12 0 12 12 0
+/- at 95% C.I.: 26 0 26 26 0
2 8 Weekday 0 0 0 0
2 . 8 Weekend 0 40 40 0
Interval Totals: 0 40 40 0 0
+/~ at 95% C.I.: 0 80 80 0 0
2 9 Weekday 0 0 0 0 4]
2 9 Weekend 0 20 ' 20 0 0
Interval Totals: 0 20 20 0 0
+/- at 95% C.I.: 0 40 40 0 0
2 10 Weekday 0 64 64 0
2 10 Weekend 0 21 21 0 0
Interval Totals: 0 85 85 0 0
+/- at 95% C.I.: 4] 104 104 0 0

- — - o — > =~ . —————

b sttt sttt en sttt e eyt ssss s s ]

Section Totals: 92 690 781 50 10
+/~- at 95% C.I.: 97 485 516 44 22

Y Y ¢ K T KA KT K KRR T R P R IR T T TR KK Fe K R T T K KR TR KRR KKK KKK KKK
SEASON TOTALS: 693 2022 2790 578 28
+/~ at 95% C.I.: 277 493 600 240 36

(1 3+t 1t -ttt Tt -ttt -ttt 3 2 23 53 4t 2 2 2 2+ 2 A 2 4 33k 23 32
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* IDAHO DEPARTMENT OF FISH AND GAME
* STATEWIDE CREEL CENSUS .
* SUMMARY FOR HARVEST BY INTERVAL AND DAYTYPE
* BODY OF WATER:SPOKANE RIVER EPA NUMBER:1701030500400.00
* 1990
***********************'****************************************************-x*>
SECTION [ 1 f{ NUMBER ¢ NUMBER { TOTAL ¢ NUMBER { NUMBEr
NUMBER { INTERVAL 1 DAYTYPE { CHINOOK { BROWN I BROOK il pi¢
1 1 Weekday 0 0 0 0 0
1 1 Weekend 0 0 4] 0 0
Interval Totals: 0 0 0 (0] 0
+/- at 95% C.I.: 0 0 0 0 0
1 2 Weekday 0 0 0 0 0
1 2 Weekend 0 0 0 0 , 0
Interval Totals: 0 0 0 0 0
+/- at 95% C.I.: 0 0 0 0 0
1 3 Weekday 0 0 0 0 0
1 : 3 Weekend 0 0 0 0 0
Interval Totals: 0 0 0 0
+/- at 95% C.I.: 0 0 0 0 0
1 4 Weekday 0 0 0 0 0
1 4 Weekend 0 0 ) 0 0
Interval Totals: 0 0 (1] 0 0
+/- at 95% C.I.: 0 0 0 0 0
1 5 Weekday 0 0 0 0 0
L 5 Weekend 0 5 0 0 0
Interval Totals: 0 5 0 0 0
+/- at 95% C.I.: 0 9 1] 0 0
1 6 Weekday 19 0 0 0 0
1 6 Weekend 0 0 0 0 0
Interval Totals: 19 0 0 0 0
+/- at 95% C.I.: 37 0 0 0 0
1 7 Weekday 0 0 0 0 0
1 7 Weekend 35 0 0 0 0
Interval Totals: 35 0 0 0 0
+/-.at 95% C.I.: 70 0 0 0 0
1 8 Weekday 18 0 0 0 0
1 8 Weekend , 0 0 0 0 0
Interval Totals: 18 0 0 0 0
+/~ at 95% C.I.: 31 0 0 0 0
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* % % % o

IDAHO DEPARTMENT OF FISH AND GAME
STATEWIDE CREEL CENSUS
SUMMARY FOR HARVEST BY INTERVAL AND DAYTYPE

BODY OF WATER:SPOKANE RIVER EPA NUMBER:1701030500400.00

: 1990

KKK ALK KA KA AT AT LKA KA KE AT K KAAEA KA KA AR AT LR AR A AAAKRRKRAKA KKK RA AR KRAKRKERI AR T X

SECTION ¢ { NUMBER ¢ NUMBER { NUMBER {{ NUMBER { NUMBER
NUMBER ¢ INTERVAL { DAYTYPE { CHINOOK Y BROWN 1 BROOK i 1
9 Weekday 0 0 0 0 0
9 Weekend 0 0 0 0 0
Interval Totals: 0 0 0 0 0
+/- at 95% C.I.: 0 o 0 0 0
10 Weekday 0 0 0 0 0
10 Weekend 0 (0] 0 0 0
Interval Totals: 0 0 0 0 0
+/- at 95% C.I.: 0 0 0 0 0

AEKKXKKEKEKAKKEKEKEKKLEKXKKKEREAKARARAKEREERK KKK KAEAKREKKERAKKRRERKR AKX

Section Totals: 72 5 0 0 0
+/- at 95% C.I.: 86 9 0 : 0 0
HHEAEKEAEKKKEEKEEKTKEEAAKLEAKAEAAEARXARXKEEAARTEAKRKARAKNKARRRK KRR

1 Weekday 0 0 0 0 0
1 Weekend 0 Kh! 0 0 0
Interval Totals: 0 31 0 0 0
+/- at 95% C.I.: 0 83 0 0 0
2 Weekday 0 0 0 0 0
2 Weekend 0 0 0 0 0
Interval Totals: 0 0 0 0 0
+/- at 95% C.I.: 0 0 0 0 o]
3 Weekday 0 0 0 ] 0
3 Weekend 0 0 0 0 0
Interval Totals: 0 0 0 0 0
+/- at 95% C.I.: 0 0 0 1] 0
4 Weekday 0 0 0 0 0
4 Weekena 0 0 0 0 0
Interval Totals: 0 0 0 0 0
+/- at 95% C.I.: 0 0 0 0 0
5 - Weekday 0 0 0 0 0
5 Weekend 0 0 0 0 0
Interval Totals: 0 0 0 0 0
+/~- at 95% C.I.: 0 0 0 0 0
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* IDAHO DEPARTMENT OF FISH AND GAME
* STATEWIDE CREEL CENSUS

* SUMMARY FOR HARVEST BY INTERVAL AND DAYTYPE

* BODY OF WATER:SPOKANE RIVER EPA NUMBER:1701030500400.00
* 1990

LR e T 2 2 2 e e e R R T S IR TR S St R s 2 e Rttt R kRt Rt Kk Rk

SECTION | b f NUMBER ¢ NUMBER ¢ NUMBER { NUMBER { NUMBER
NUMBER [ INTERVAL { DAYTYPE { CHINOOK { BROWN 1 BROOK q b

2 6 Weekday 0 0 0 0 0
2 6 Weekend 0 0 0 0 0]
Interval Totals: 0 0 0 0 0

+/- at 95% C.I.: 0 0 0 0 0

2 7 Weekday (1] 0 0 0 0
2 7 Weekend 0 0 0 0 0
Interval Totals: (0] 0 0 0 0

+/- at 95% C.I.: 0 0 0 0 0

2 8 Weekday 0 0 0 0 0
2 8 Weekend 0 0 0 0 0
Interval Totals: 0 0 0 0 0

+/- at 95% C.I.: 0 0 0 0 0

2 9 Weekday 0 0 0 0 0
2 9 Weekend 0 0 0 0 0]
Interval Tofals: 0 0 0 0 0

+/- at 95% C.I.: 0 0 0 0 0

2 10. Weekday 0 0 0 0 0
2_ 10 Weekend 0 0 0 0 0
Interval Totals: 0 1] 0 0 0

+/- at 95% C.I.: 0 0 0 0 0

SESsSs=sss=s=s==

KA EAER LKA KE KA E A KA LE ALK AR AR AEAKRAKAKEARKRARL AR AKX

Section Totals: 0 N 0 0 0
+/- at 95% C.I.: 0 83 0 0 0
AEREEEAATAA I AAAKAARA A AR AAAAKRRRAREAR AR AR R KK **
SEASON TOTALS: 72 36 0 538 .
+/- at 95% C.I.: 86 84 0 40, 6\
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******************************************************************************

* % % %

BODY OF WATER:
*

1990

SUMMARY FOR CATCH RATE BY INTERV

IDAHO DEPARTMENT OF FISH AND GAME
STATEWIDE CREEL CENSUS

AL AND DAYTYPE
EPA NUMBER:1701030500400.00

******************************************************************************

SECTION { ﬂCATCHRATEﬂCATCHRATEﬂCATCHRATEﬂCATCHRATEﬂCATCHRAT

NUMBER { INTERVAL { DAYTYPE { CHINOOK { BROWN { BROOK
1 1 Weekday 0.000 0.000 0.000 0.000 0.000
1 1 Weekend 0.000 0.000 0.000 0.000 0.000
1 2 Weekday 0.000 0.000 0.000 0.000 0.000
1 2 Weekend 0.000 0.000 0.000 0.000 0.000
1 3 Weekday 0.000 0.000 0.000 0.000 0.000
1 3 Weekend 0.000 0.000 0.000 0.000 0.000
1 4 Weekday 0.000 0.000 0.000 0.000 0.000
1 4 Weekend 0.000 0.000 0.000 0.000 0.000
1 5 Weekday 0.000 0.000 0.000 0.000 0.000
1 5 Weekend 0.000 0.019 0.000 0.000 0.000
1 6 Weekday 0.030 0.000 0.000 0.000 0.000
1 6 Weekend 0.000 0.000 0.000 0.000 0.000
1 7 Weekday 0.000 0.000 0.000 0.000 0.000
1 7 Weekend 0.128 0.000 0.000 0.000C 0.000
1 8 Weekday 0.067 0.000 0.000 0.000 0.000
1 8 Weekend 0.000 0.000 0.000 0.000 0.000
1 9 Weekday 0.000 0.000 0.000 0.000 0.000
1 9 Weekend 0.000 0.000 0.000 0.000 0.000
1 10 Weekday 0.000 0.000 ~0.000 0.000 0.000
1 10 Weekend 0.000 0.000 0.000 0.000 0.000
2 1 Weekday 0.000 0.000 0.000 0.000 0.000
2 1 Weekend 0.000 0.133 0.000 0.000 0.000
2 2 Weekday 0.000 0.000 0.000 0.000 0.000
2 2 Weekend 0.000 0.000 0.000 0.000 0.000
2 3 Weekday 0.000 0.000 0.000 0.000 0.000
2 3 Weekend 0.000 0.000 0.000 0.000 0.000
2 4 Weekday 0.000 0.000 0.000 0.000 0.000
2 4 Weekend 0.000 0.000 0.000 0.000 0.000
2 5 Weekday 0.000 0.000 0.000 0.000 0.000
2 5 Weekend 0.000 0.000 0.000 0.000 0.000
2 6 Weekday 0.000 0.000 0.000 0.000 0.000
2 6 Weekend 0.000 0.000 0.000 0.000 0.000
2 7 Weekday 0.000 0.000 0.000 0.000 0.000
2 7 Weekend 0.000 0.000 0.000 0.000 0.000
2 8 Weekday 0.000 0.000 0.000 0.000 0.000
2 8 Weekend 0.000 0.000 0.000 0.000 0.000
2 9 Weekday 0.000 0.000 0.000 0.000 0.000
2 9 Weekend 0.000 0.000 0.000 0.000 0.000
2 10 Weekday 0.000 0.000 0.000 0.000 0.000
2 10 Weekend 0.000 0.000 0.000 0.000 0.000
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* IDAHO DEPARTMENT OF FISH AND GAME

* STATEWIDE CREEL CENSUS

* SUMMARY FOR CATCH RATE BY INTERVAL AND DAYTYPE

* BODY OF WATER:SPOKANE RIVER : _ EPA NUMBER:1701030500400.00

x

*************************************1222************************************r

SECTION ¢ L ﬂCATCHRATEﬁCATCHRATEﬂCATCHRATEI[CATCHRATE!{CATCHRATi

NUMBER { INTERVAL { DAYTYPE ¢{ KI:PT 1 RELEASEDﬂ CAUGHT ¢ RAINBOW { CUTTHRT
1 1 Weekday 0 000 0.000 0.000 0.000 0.00¢C
1 1 Weekend 0.000 0.000 0.000 0.000 0.000
1 2 Weekday 0.000 0.000 0.000 0.000 0.000
1 2 Weekend 0.000 0.000 0.000 0.000 0.000
1 3 Weekday 0.000 1.000 1.000 0.000 0.000
1 3 Weekend 0.063 0.000 0.063 0.047 0.016
1 4 Weekday 0.000 0.000 0.000 0.000 0.000
1 4 Weekend 0.108 0.000 0.108 0.081 0.027
1 5 Weekday 0.109 0.000 0.109 0.109 - 0.000
1 5 Weekend 0.11s8 0.115 0.231 0.096 0.000
1 6 Weekday 0.209 0.000 0.209 0.179 0.000
1 6 Weekend 0.333 0.104 0.438 0.333 0.000
1 7 Weekday 0.105 0.000 0.140 0.105 0.000
1 7 Weekend 0.170 0.128 0.298 0.128 0.000
1 8 Weekday 0.133 0.000 0.333 0.067 0.000
1 8 Weekend 0.000 0.000 0.000 0.000 0.000
1 9 Weekday 0.000 0.000 0.000 0.000 0.000
1 9 Weekend 0.000 0.000 0.000 0.000 0.000
1 10 Weekday 0.000 0.000 0.000 0.000 0.000
1 10 Weekend 0.076 0.019 0.095 0.076 0.000
2 1 Weekday 0.091 0.364 0.455 0.091 0.000
2 1 Weekend 0.133 0.400 0.533 0.000 0.000
2 2 Weekday 0.000 1.000 1.000 0.000 0.000
2 2 Weekend 0.000 0.600 0.600 0.000 0.000
2 3 Weekday 0.000 0.000 0.000 0.000 0.000
2 3 Weekend 0.000 0.000 0.000 0.000 0.000
2 4 Weekday 0.000 0.000 0.000 0.000 0.000
2 4 Weekend 0.000 0.000 0.000 0.000 0.000
2 5 Weekday 0.000 0.000 0.000 0.000 0.000
2 5 Weekend 0.043 0.340 0.383 0.043 0.000
2 6 Weekday 0.000 0.200 0.200 0.000 0.000
2 6 Weekend 0.131 0.590 0.721 0.098 0.033
2 7 Weekday 0.000 0.000 0.000 0.000 0.000
2 7 Weekend 0.057 0.000 0.057 0.057 0.000
2 8 Weekday 0.000 0.000 0.000 0.000 0.000
2 8 Weekend 0.000 0.600 0.600 0.000 0.000
2 9 Weekday 0.000 0.000 0.000 0.000 0.000
2 9 Weekend 0.000 0.105 0.105 0.000 0.000
2 10 Weekday 0.000 0.421 0.421 0.000 0.000
2 10 Weekend 0.000 0.182 0.182 0.000 0.000
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Appendi x B. Tags returned fromfish caught in the Spokane River, 1990

Locati on Tag nunber Dat e tagged Dat e returned
| daho 2202 3-26-90 9-30-90
2203 3-26-90 5-26-90
2206 3-26-90 7-19-90
0008 3-26-90 5-20-90
2207 3-27-90 7-03-90
2209 3-27-90 6-11-90
2129 3-29-90 10-27-90
2167 3-29-90 6- 25- 90
2170 3-29-90 7-08-90
Washi ngt on 2227 3-27-90 6- 18- 90
2237 3-27-90 7-25-90
0040 3-30-90 6- 30- 90
42 3-30-90 8- 02-90
47 3-30-90 9-29-90
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JOB PERFORVMANCE REPORT

State of: 1daho Nane: Regi onal Fisheries Managenent
I'nvestigations

Project No.: F-71-R 15 Title: Region 1 Technical Quidance

Job No.: 1-d

Peri od Covered: July 1, 1990 to June 30, 1991

ABSTRACT

Region 1 managenent personnel provided private individuals, organizations,
and state and federal agencies with technical guidance, review, and advi ce on
ﬁI’Oj_eCtS associated with, or having inpacts on, the fishery resource or aquatic

abitat in Region 1.

Aut hor ;

Ned Hor ner
Regi onal Fi sheries Manager
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OBJECTI VES

1. To direct |land use decisions in Region 1.

2. To furni sh technical assistance, advice, and comments to other agenci es,
organi zations, or individuals regarding any itens, prO{ects, or activities
that are associated with, or may have an inpact on, the fishery
resource or aquatic habitat of Region 1

3. To comment on environmental inpact statenents, provide input regarding
tinber sales, snall scale hydropower projects, hi %(hvxay construction,
stream alterations, EPA discharge permts, docC and boat basin
devel opnent, gas and_electrical transmssion lines, land use planning, and
%ther enlvlronnent al inpacts on the fishery resource or aquatic habifat of

egi on

METHODS
i Through personal contact, roe’/_et and. docunent review, and field
|nspe_ct|ogs, ~we made conments and, provi ded advice on groge_cts or. actlvtjtles
?23?%|nate with or inpacting the fishery resource or aquatic habitat of the
RESULTS

During 1990, Region 1 fishery nanagenent personnel responded to nunerous
requests for witten comments from various agencies. The majority of requests
were handl ed by the Regional Fishery Manager in an attenpt to free-up the
Regional Fishery Biologists' time for data collection and analysis. A new
Regi onal Pr ogram Coor di nat or position was aPproved for FY92. Once this person is
on line, it will allow a great deal of time now allocated to technical
gui dance to be shifted back to fish managenment activities.

Nunerous presentations and prograns were nade to civic and sportsmens'
groups throughout the year.

~ In addition to routine comment and technical guidance, a nunber of issues
required considerably nore effort and invol venent by regional personnel.

Priest Lake Basi n Conprehensive Water Pl an

The Departnent ~of Witer Resources successfully devel OrPed a corrgrehenglve
V\ﬁter nanagenent plan for the Priest La} e/Priest Rver Basin and it_was adopte %
the Water Re_sgurc_e Board K and i npl enent ed Ju¥ 1, . 1990. Fish and G

grsslonnnel provided input and guidance relative to the fishery resources of the

The goals and objectives relative to the Priest River Basin support
continued utilization of the natural resources for outdoor recreation, and
support continued tinber harvest using forest practices that protect and preserve
the natural resources of the basin. The board encourages and pronotes protection
and nmanagenent of critical fish and wildlife habitat, and devel opment and
i npl ementation of nonitoring and managerment prograns to maintain and enhance the

107
R1DJ1991



gquality and quantity of the basin's water resources. The Board al so supports and
encourages |ocal land use planning to foster orderly devel opnent and to preserve
t he out'standi ng natural resources of the basin.

Protected rivers desi %nati ons were nade to protect and preserve the highly
valued water resources of the basin. The Upper Priest Rver from the
International Boundary to Lf)per Priest Lake, Uoper i est Lake, and the Thorofare
were designated as state Natural Rvers to preserve their scenic and recreati onal
values and to protect valuable fish and wldlife habitat. Al or parts of Highes
Fork, Rock Qeek, Line Oeek, Cedar Qeek, Trapper Oeek, and Qanite Oeek were
designated as state Recreational Rvers to preserve and protect val uable habitat
for fish and wildlife. The Priest Rver fromthe Priest Lake outlet structure
to McAbee Falls was designated as a state Recreational R ver to preserve and
enhance recreational values, and to protect and inprove fish and wildlife
habitat. Recreational designations were conditions as needed to allow
alterations in the streanbed for construction and mai ntenance of bridges and
culverts, installation of fisheries enhancenent structures and construction and
mai nt enance of water diversion works.

The Departnent of Vter Resources is asked to conduct a study to determne
the best management alternatives for the Priest Lake outlet structure relative
to all current and potential uses of the |ake and the lower river. Fish and Gane
personnel from the Program Coordi nati on Bureau are conducting an | FIM study to
evaluate fish habitat conditions at various flows. Region 1 fish managenent
personnel w |l be eval uating tenperature associations wth different flow regines
and assessing return to the creel of stocked catchable rainbow trout. In
addi tion, regional personnel conpiled a conprehensive prioritized |ist of stream
segrments to be recommended for | nstream mai ntenance flows for fish.

Hi ghway Construction Projects

~Input associated with the 1-90 reconstruction along Coeur d' A ene Lake
continued to domnate the majority of highway construction related activities.
Private and state |lawsuits were filed against the Departrment of Transportation
in an attenpt to resolve the questions related to the filling of Coeur d A ene
Lake. Nunerous hours were spent resTp_ond| n?_to | awyers about our know edge of the
events and potential inpacts on fish, fish habitat, and resource users. No
settl enments had been reached as of June 30, 1991.

The mtigation for the |ost gear cl ass of kokanee was not conpl eted prior
to kokanee spawning the fall of 1990 due to delays in conpleting the spawni ng
beds on the filled portion of the |ake. Plans call for creating new kokanee
spawni ng beds al ong rocky shorelines by dunping gravel from barges. A total of
$145, 000 has been allocated for this mtigation effort.

The H ghway 2 upgrade west of Sandpoint continued to be ﬁl anned for during
1990. MNunerous Streans will be crossed and wetlands encroached upon. Efforts
were nade to identify all areas that inpact fish and other aquatic resources, and
i nsure fish passage was nai ntai ned and no net |oss of wetlands occurs.

Wl f Lodge Creek CRWMP

~ The final design of the stream stabilization project was conpl eted. The
project called for over 2,500 cubic yards of structural rock to be used to
construct bank barbs, grade control structures, and sedinent traps. An estinated
28,000 cubi c yards of excess gravel needs to be renoved fromthe channel. Total
cost of the project is in excess of $200, 000.
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The Forest Service commtted fundi n]t; to congl ete sedr nent trap and channel
excavation on their ownership during 199T and 1992. This equates to about one-
third of the total project.

About 500 cubic yards of structural rock were obtained on the |-90 project,
gt“rjltlh%eleoorlgdSt Service had a simlar amount. As nuch as 1,500 cubic yards were

Instream constructron permts fromthe A s of Engi neers and State
Depart ment of Resources were the najor Is ue s unresol ved. R parian
IandOV\ners rrust 8‘ ve permssr on to do work on their property and the permts nust
I ncl ude al owners. had not found a nechanism that the 60+ | andowners
agreed on as of June 30 991.

k drai nage
riparjan
re belng

Adopt - a- Stream progr ans. wer ppr oved for the WIf Lodge
t hat |nvoI ved stream bank Stabilization efforts. Volunteers pla
veget ati on al ong unstabl e banks and i1l Tence riparian areas

overgrazed.

Cee
ant ed
that a

Moyi e River PGI Pipeline

artnent personnel spent considerable tine |dn consultatl on with PGI
nat ur al gl el i ne  person I an COI’]SLf|tan'[S hire to 5 aﬁ_e the i acts
ga ransm ssr on. cross north | he new wrl
to an exstrn% t hat, rossestel\bre R ver elgttrnes

§ n tur

antgn ééﬁr?‘t P%rrbsp A% asg[ |zeevﬁe i etl r?e c‘:’t‘ossr lrJtse o erqranc(:ae Clonnsttrroelam %Bt’/‘étr uraegl

rearin or trout Agot n’aJ1 art o ?h n?tll\%atd ack ﬁge was tfne
arr ear o) wi | |

correction P Rassarg I| e(
conlnuet oIIowt I's project coselytornsuret emtrgatron work is actual y
acconpli shed

Navy | nternedi ate Scal e Measurenent System Lake Pend Oeille

The Departnent of Navy's David Tayl or Research Center in Bayview on Lake
Pend Qeill e has been condu t| ng underwater acoustjcal research oh scal e nodel
subnarines for %/ ears. new | nternedi ate Scal e Measurenent System (ISI\/B
was proposed for the [ake that woul d expand under wat er acoustr aI t sti g
Esoni ficati ons exceedi ng 150 deci bel s were proposed to be used in the te
Bot h IDFG and the users of Lake Pend Qeille disagreed with the Navy s findin
of no significant 1npact. Qur concerns centere prrmarrl;r/1 In two areas: 1
knovxt edge” of actual distribution and abundance of fish in the area Pr opose t
be esonified was not known, and 2) know edge of .the anticipated effec
Rro posed esonrfr cations on the various species of fish was not known. vy
as a%ree to do sone |imted evaluation of our concerns prior to inpl enent in
A citizens advisory coonmttee and technical research coonmttee wer
e?lte%%l ICSOhr(TeTg'Itt% artment personnel wll continue to provide guidance on both o

0
he
g
f

Schweitzer Creek

The Schweitzer Muntain Resort began a maj or expansion project in 1990 that
involved a total rebuild of the resort, expansion of ski runs and new chair
facilities, and reconstructing a portion of the 9-mle access road to the resort.
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The resort is located on Schweitzer NMountain about 9 mles northwest of
Sandpoint. The area is subject to over 60 inches of precipitation annually and
is located on highly erosive glacial ice soils.

Maj or erosion occurred during the winter of 1990-91 that resulted in tens
of thousands of cubic yards of fine and bedl oad sedinment to be deposited in
Schweitzer Creek. Another stormon April 5, 1991 resulted in catastrophic
failure of the access road and major damage to the Little Sand O eek drainage
i medi ately south of Schweitzer CGeek. Damage from both stormevents coul d have
been prevented or mnimzed if proper planning, inplenmentation of plans, and
prevent ati ve erosion control neasures had been taken. The storm events were not
unusual or unconmmon.

Violations were jssued to Schweitzer, Inc. by the Department of Lands for
Forest Practices Act violations and by the Dvision of Environnental Quality for
water quality violations. Fish and Gane personnel provided input on Inpacts to
th% aguatic resource and neasures necessary for recovery to be used in consent
orders.

RECOMMENDATIONS

_ Appropriate technical guidance to protect private and public property
adj acent to streams, while mnimzing damage to aquatic habitat, has been
unavai |l abl e. Devel opnent of a bookl et deta|I|nP alternatives for stream
stabilization should be considered. A cooperative effort between the Depart nent
of Water Resources and the Soil Conservation Service may be useful. In the
neantime, the Departnent of \Vdter Resources shoul d be encouraged to take a nore
active role in technical guidance or referral. Mninmm standards for stream
alterations should be critically reviewed and nodified to be nore sensitive to
fish habitat and stream channel” dynanics rather than site-specific needs of a
property owner

'QPaCtS to Region 1 streans fromroading and tinber harvest have severely
degraded trout and char spawning and rearing habitat. Research to date has
focused on the inpact of fine sedinment on early life stages of sal nonids. Man
Region 1 streans are further inpacted by excessive bedl oad sedinment and | oss o
| arge woody debris, resulting in major |osses of summer and wi nter rearing
habrtat for all salnonid |ife stages. The need to better quantify the
rel ati onshi ps between |and use activities, stream channel dynam cs, sedinment
transpon$, and storage and fish habitat should be a high priority of fishery
resear ch.

Shorel i ne encroachnent activities in natural |akes and waterways in Region
1 are increasing dramatically. Activities include construction of bul kheads,
breakwat ers, boat ranps, entertai nment docks, and sandy beaches. Naturally
di verse and stabl e shorelines are being converted into private recreation sites.
Fish habitat is being negatively affected by |osses of diverse cobble and rock
substrate and | arge woody debris, fine sedinent deposition from upland and beach
erosion, and excluded fromusing areas that have been converted to private use.
Fish and Gane concerns have been reflected in recent permt nodification and/ or
deni al s, but clear objectives have not been established by the regulatory
agenci es. The Arny Corps of Engineers and State Departnment of Lands should
establish policies that address future public needs and the cumul ative inpact of
private encroachnent on aquatic resources.
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